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TWO-THIRDS 


Sherman’s Bacterial Vaccines, when administered early, 
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mortality and duration. 
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GUNSHOT WOUNDS OF THE LUNG AND THEIR TREATMENT AT 


THE FRONT 


By Major PIERRE DUVAL, Paris, FRANCE 


Consulting Surgeon to the Seventh French Army 


P to August, 1916, gunshot wounds of 
| | the lung were not treated by surgical 
operation. Out of a series of 3,000 
cases, the general mortality in the advanced 
ambulances and in the hospitals of evacuation 
was on an average 30 per cent, this percentage 
not taking into account a large number of 
deaths which occurred in the advanced posts 
and in the base hospitals. The predominant 
causes of death were: hemorrhage, mechan- 
ical troubles of respiration from open thorax, 
and, above all, infection of the lung and 
pleura. Therefore, it must be agreed that 
wounds of the lung are among the most 
serious of injuries. 

My investigations show clearly that a gun- 
shot wound of the lung presents exactly the 
same lesions as does any other war wound, and 
is subject to the same evolution. Anatomical- 
ly, a wound of the lung like any other wound 
shows, a more or less considerable mass of 
damaged tissue devitalized by the actual 
injury. Surrounding the zone of cellular 


mortification, there is a zone of interstitial 
hemorrhage. The wound of the lung may 
contain foreign bodies, such as fragments of 
shell or portions of clothing; and this is al- 
most always so when there is a fracture of the 
ribs or of the scapula, splinters of bone being 
driven in the wound. 

A lung wounded by a fragment of shell is 
always contaminated and later on infected by 
the same anaerobic germs which infect all 
war wounds; e.g. bacillus perfringens, 
vibrion septicus. There are also often present 
streptococci, as well as those organisms which 
are the normal inhabitants of the bronchial 
passages. 

A wound of the lung has the same period of 
infection as any other wound. Associated 
with it, however, is a serious complication; 
namely, infection of the pleural cavity. In- 
fection of the lung develops from one or more 
foci of pulmonary congestion, either in the 
injured lung or on the opposite side; and these 
lesions of the lung may vary in extent from 


' Prepared for presentation before the Ninth Annual Meetinz o° the Clinical Congress of the American College of Surgeons. 
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a small focus of congestion to gangrene of the 
entire lung. Infection of the pleural cavity 
arises either from the passage of the pro- 
jectile or secondarily from the thoracic wound, 
or from the wound of the lung. A very rapid 
infection of the pleural cavity, e. g., traumatic 
gangrenous pleurisy, which kills in 48 to 72 
hours, is probably due to organisms carried 
in by the missile itself. Infection of the 
haemothorax, which commences as a rule 
about the fifth day, is due, we believe, to 
infection starting within the lung and invad- 
ing the pleural cavity secondarily. The lung 
can, it is true, defend itself to a certain extent 
against infection, but it is not wise to forget 
that the mortality of wounds of the lung 
from portions of shell' is 28 per cent (per- 
sonal statistics from the Battle of the Somme, 
1916). According to certain French statistics, 
the mortality in cases of infection of the 
pleura is more than 30 per cent. Taking into 
account this terrible mortality and the sim- 
ilarity of wounds of the lung to all other 
wounds of the war, it appeared to us right to 
apply to wounds of the thorax that logical 
surgical treatment which we apply to the 
other wounds. Since 1916 we have treated 
all wounds of the lung by mechanical ex- 
cision of the wound, complete cleansing of the 
pleural cavity, excision of the parietal wound, 
and primary suture of the chest. 


INDICATIONS FOR OPERATION 


Surgical intervention in thoracic wounds 
is required under the following conditions: 

1. Operations of urgency. (a) Serious 
external hemorrhage. (b) Open thorax and 
mechanical difficulties in respiration. 

2. Early operation for wounds of the lung. 

1. a. Serious external or internal hemor- 
rhage. Immediate thoracotomy; suture of the 
bleeding wound of the lung; or ligature of the 
bleeding point. The general condition of the 
wounded man allows the complete surgical 
treatment of the wound of the lung and of the 
parietal wound, and complete closure of the 
chest after cleansing of the pleural cavity. 

1. b. Open thorax. Some surgeons are 
content to suture the skin wound without 
treating the injury of the chest cavity. 


1With retention of the projectile. 


Statistics show that this method of combating 
asphyxia is good, but it does not protect the 
patient from those complications which fol- 
low the normal evolution of the lung wound, 
and the mortality of open chests treated by 
suture alone is about 20 to 24 per cent. In 
our opinion it is not logical to close the 
thoracic cavity and not treat the wound of 
the lung; and even when the condition of the 
patient is serious it is best to perform the 
complete operation. 

2. Early operations for wounds of the lung. 
Apart from those of urgency, the indications 
for operation for wounds of the lung are 
difficult to define. The following, however, 
may be cited: 

All foreign bodies retained in the lung, 
unless they are very small, should be removed. 
All wounds of the lung complicated by a 
fracture of the ribs should be operated upon 
because they contain splinters of bone. 
(Intrapulmonary splinters are visible only 
by roentgenography and not by the fluoro- 
scopic screen.) Every wound of the lung 
which, on fluoroscopic examination, shows a 
large intrapulmonary hematoma should be 
operated upon because this hematoma almost 
always becomes infected. Every tangential 
wound of the thorax with pulmonary lesion 
should be submitted to the same treatment. 

Apart from these cases, through-and- 
through wounds by rifle bullet without serious 
hemorrhage and wounds containing very 


_ small fragments should not be operated upon. 


It is important to remember, however, that 
the comparative freedom of danger in surgical 
intervention renders the indications for opera- 
tion more and more frequent. 

According to our latest statistics for op- 
erations not of urgency, we have operated 
upon 18 cases out of 118. The favorable time 
for operation on the lung is as soon as possible 
after the injury. After thirty hours it is as a 
rule not advisable to perform any operation. 

Results of operation. In operations of ur- 
gency in cases with hemorrhage and open tho- 
rax, we have cured 66 per cent of our wounded. 
It will be seen, therefore, that two thirds of 
the men in peril from severe hemorrhage or 
asphyxia can be saved. 

In 35 prophylactic operations for infection 
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of the lung and pleural cavity, there were no 
deaths. 

Altogether our personal statistics from the 
Battle of the Somme where, excluding opera- 
tions of urgency, cases were treated medically, 
show a mortality of 20 per cent in 300 cases. 
In a later series when the operative treatment 
was employed, we had 18 cases operated on 
out of 118 and no deaths; 100 cases treated 
immediately with 1 death from empyema. 

In a total of 136 cases—118 not urgent and 
18 urgent—the general mortality was 9 per 
cent. 

It will be seen, therefore, that surgical 
treatment lowers the mortality very con- 
siderably. What is more, when septic com- 
plications do occur, they are less serious. In 
the above series we had 11 cases of empyema 
with 1 death. 

Surgical treatment of the lung should, 
therefore, be considered as the logical prophy- 
lactic procedure to prevent sepsis. Nothing 
is more suggestive on this point than the 
following. A man is wounded in the lung by 
two portions of shell, one of which is not 
located. By operation one of these fragments 
is removed. The wounded man dies at the 
end of three weeks from infection; the lobe 
operated on is perfectly well, while the lobe 
not operated on has become gangrenous and 
has caused death. 


OPERATIVE TECHNIQUE 


This will be considered under the headings 
of thoracotomy, treatment of the lung, treat- 
ment of the pleural cavity, and treatment of the 
thoracic wail. Our practice has always been 
to perform the thoracotomy by resection of 
1o centimeters of one rib and wide opening 
of the pleural cavity. The site of election is 
through the fourth rib in the anterior axillary 
line. Complete pneumothorax is not associ- 
ated with any particular danger, and, indeed, 
it is necessary for the manipulation of the 
lung. Complete pneumothorax does not 
cause any respiratory trouble or increase of 
arterial pressure, and causes less shock than a 
laparotomy. All our observations prove this. 
If one takes a blood pressure reading during 
the thoracotomy one finds that neither the 
opening of the pleural cavity nor complete 


pneumothorax nor handling of the lung 
causes any lowering of the blood pressure. 
Complete pneumothorax is necessary because 
it causes complete collapse of the lung; and 
this collapse is necessary in order to expose 
and handle the wound. The thorax being 
opened and the ribs widely separated by the 
rib spreader (type of Willy Meyer), the lung 
is seized by a pair of forceps. The lobes of the 
lung are examined one by one, just as one 
would examine a coil of intestine outside the 
abdomen in the course of a laparotomy. Pro- 
tected by a saline pack, each lobe is examined 
and palpated for any foreign bodies which it 
may contain; the hilum of the lung and the 
mediastinum are all easy of access. 

The treatment of the wound of the lung 
itself consiSts in the complete removal of ail 
foreign bodies, whether portions of missile, 
splinters of bone, or bits of clothing. The 
extraction of these foreign bodies is made 
either through the wound of entry or through 
a separate incision through the lung tissue. 
It is an advantage, also, to operate on a 
fluoroscopic table because missiles in the lung 
are sometimes hard to find. The next step in 
the treatment theoretically is the complete 
excision of all dead and damaged tissues. 
Practically this excision is possible only when 
the wounds are on the surface of the lung or 
close to the edge. A wound on the surface is 
excised usually with curved scissors, if at the 
edge a triangular wedge can easily be re- 
moved, and a through-and-through wound 
can be slit up and then excised. Any bleeding 
which may occur from this procedure can 
easily be stopped by suture. In two instances 
we have been able to remove a third of one 
lobe of the lung with complete-success. Long 
through-and-through wounds of the lung 
can not be treated so thoroughly, and one 
has to resort to swabbing. A wound of the 
lung treated in this manner is then sytured in 
two layers, one deep and one superficial. It 
is necessary to suture the lung in the same 
way as one would suture the peritoneum. 
One, two, or even six wounds of the lung can 
be sutured in this manner. Cleansing of the 
pleural cavity should be carefully carried out. 
All the blood should be sponged out with 
swabs on long handles; and every little cul- 
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de-sac should be entered and cleaned. Finally, 
we have been in the habit of washing with 
ether. 

Wounds of the parietes should be completed 
by excision of the muscles and removal of all 
splinters of bone whether from the rib or the 
scapula. This is important, because if the 
wound of the thoracic wall has not been 
mechanically cleansed infection may pass 
from it into the pleural cavity. If the thora- 
cotomy has not been done through the wound 
of entry, then this must be treated as well. 
If, on the contrary, the thoracotomy has 
been done through the wound of entry, then 
that wound is excised first. Suture of the 
thorax must be complete. No drain is to be 
inserted into the pleural cavity nor in the 
thoracic wall. The chest wall should be closed 
immediately and completely. We have been 
in the habit of aspirating the air contained in 
. the pleural cavity, and we have proved, with 
the help of Henri Béclere, by fluoroscopic 
examinations that aspiration of the pleural 
air is followed by immediate expansion of the 
lung and restoration of function. If this is not 
done, a pneumothorax often persists for 
eight or ten days. 

The results of operation are as follows: We 
have had no deaths apart from those opera- 
tions performed for urgency, and the general 
mortality has been lowered to g per cent. 
It is very important, however, to notice that 


the degree of recovery is infinitely better after 
operation. We have been able to follow our 
cases and screen them at repeated inter- 
vals. Following surgical operation the lung 
recovers its function completely; the chest is 
transparent to the X-rays; and the pleura is 
normal. There is no thickening of the pleura, 
or very little, and the diaphragm functionates 
normally. One does not notice those diminu- 
tions of the respiratory movements which are 
so common after chest wounds. One can see 
that not only is the patient cured, but that in 
the majority of cases the respiratory function 
has returned to normal. 

Surgery of the lung has undergone complete 
revolution during this war. The lung is no 
longer an organ inaccessible to the surgeon. 
One can open the chest widely, expose the 
lung, lobe by lobe, manipulate it, resect it, 
suture it, and treat it as one would a coil of 
intestine in a laparotomy. Surgery of the 
lung does not require any of those pressure 
chambers which the genius of the Germans 
invented and their persuasion made us think 
necessary. The French practice of making a 
wide opening in the chest allows any manip- 
ulation of the lung without danger. 

War surgery has rendered surgery of the 
lung easy and without any particular danger. 
It is our earnest hope that the new field 
opened. to surgery by the horrors of war may 
be utilized for the benefit of mankind. 
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TREATMENT OF CHEST WOUNDS 


WITH SPECIAL REFERENCE TO ARTIFICIAL PNEUMOTHORAX 


By LI£zEUuTENANT COLONEL RAFFAELE BASTIANELLI, Rome, Itaty 


Chief Surgeon, First Pavillion Hospital Policlinico Umberto I 


the principles and the results of the treat- 

ment of chest wounds in general, and 
especially by means of artificial pneumo- 
thorax. We are indebted to Forlanini and to 
J. B. Murphy for the introduction of this 
method in the treatment of tuberculosis and 
other diseases of the lung and pleura, and to 
Major Morelli, Forlanini’s pupil, for its ap- 
plication to war wounds of the chest. As the 
method has had a steady development under 
my eyes in a hospital attached to my surgical 
unit, I feel that I can speak from my per- 
sonal experience. 

Classical teaching caused surgeons during 
the beginning of the war to adhere faithfully 
to the principle of expectation in the treat- 
ment of chest wounds. But soon it became 
cléar that this principle was not tenable in the 
face of the new facts observed. Truly, for the 
small, puncture-like wounds produced by 
rifle bullets, without severe bone lesion, the 
principle of expectation may be adhered to, 
at least in regard to life, but not always if 
function is to be considered. Expectant treat- 
ment should be followed more rarely for 
shrapnel wounds, and even less frequently for 
shell splinters. 

Consequently, little by little the surgeons 
came to the point of treating actively such 
wounds, and some considered, and do con- 
sider even now, that with few exceptions, ac- 
tive treatment should be the rule. 

Let us consider first the parietal and then 
the lung wounds. In the summer of 1916 we 
came to the conclusion that parietal wounds, 
unless puncture-like, should be laid open, 
excised, and sutured, and fractured bones 


| T is my purpose to present to you briefly 


‘treated as in the limbs. When the pleura is 


open, suture should include it in order to ob- 
tain an airtight closure. Suture of the pleura 
alone is not reliable; it is essential that the 
stitches include the pleura and the muscles 
in one layer, then the skin is stitched sep- 


arately. But whenever a hermetical closure 
seems impossible, our advice is to put a gauze 
plug on the first layer, and to suture the skin 
over it, removing the stitches later as the 
circumstances permit. This is the best means 
of avoiding aspiration of air, subcutaneous 
emphysema, and pus collection. As a rule, 
we try to avoid plugging of the pleural opening 
itself, though as an emergency measure it 
may undoubtedly be necessary in some cases. 

Sauerbruck, Duval, Gask, and others treat 
lung wounds directly by thoracotomy. This 
method is especially valuable in checking 
hemorrhage or avoiding infection, and it 
affords at the same time an opportunity to 
inspect the pleural cavity, to suture the 
diaphragm, and to remove foreign bodies, 
clots, etc. That this ideal treatment, which 
strongly appeals to surgical minds, has been 
followed by good results, and that it has opened 
a new field of action in the treatment of chest 
wounds, nobody doubts. But whether tho- 
racotomy should be applied as a general 
method or strictly limited to special circum- 
stances is a matter of discussion. Before 
answering this question let me present to you 
the pneumothorax treatment in its principles 
and results, so that we may come more easily 
to a quite different conclusion. 

The lung may suffer a contusion by non- 
perforating or perforating missiles, or a wound 


-which may be superficial, deep, or perforating. 


In a penetrating lesion the parietal wound may 
be closed to the air immediately, or it may 
close after a short time, or it may remain 
open. In the first instance, if blood and air 
are in the pleural cavity, there is no com- 
munication with the atmosphere (closed 
hemo- respectively pneumothorax). In the 
second instance, there is free communication 
(open hemo- pneumothorax) with the atmos- 
phere, small or large according to the wound. 
We believe that in almost every lung wound 
there is pneumothorax, but such as can be 
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demonstrated in only about go per cent of 
the cases; and if it is closed it originates more 
from the lung than from the external wound 
in the act of penetration of the missile or 
soon afterward. This closed pneumothorax 
may be of various volume and its pressure 
may be negative, or near that of the atmos- 
phere or higher; but even a moderate pneu- 
mothorax may be under high pressure if the 
air has been inspirated at a low temperature 
and a large amount of blood has been extra- 
vasated. 

The open pneumothorax is always at at- 
mospheric pressure. Similarly the hzmor- 
rhage in the pleura we believe to be constant 
but naturally not always demonstrable be- 
cause of its small amount, or because the 
classical signs are not clear in consequence of 
various and not always perceptible reasons. 
The origin of the hemorrhage is also com- 
monly from the lung, and if a large vessel, 
especially near the hilus, has been severed, 
the hemorrhage will almost always prove 
fatal; and these cases we almost never see. 
In.the other cases, it is either immediately 
abundant, or moderate, or small at the be- 
ginning. But it is very usual to see the 
hemorrhage increased in the next few days; 
that means that a hemorrhage can go on 
continually and slowly for hours and days 
far beyond the limits of time which are gener- 
ally admitted. This prolonged hemorrhage 


is due to the fact that in these cases the: 


pressure in the pleural cavity is negative, 
the lung continues to expand, and because of 
these continuous movements and of the 
suction induced by the negative pressure 
at each inspiration, the vessels are kept open 
and the blood sucked out, until they are 
closed either by thrombosis, or by the closure 
of the wound, or by collapse of the lung 
induced by the hemo- and pneumothorax. 

If no untoward complication arises, the 
air is first absorbed, and then the blood, and 
a cure results, either complete without 


functional impairment, or incomplete and 
with functional consequences of great impor- 
tance. That these last should be reckoned in 
judging of the efficiency of a method of 
treatment must be highly emphasized, as 
generally the results are given in figures 


of death and cures, which by no means can be 
accepted as sufficient. 

In the checking of hemorrhage and in 
bringing about the closure of the lung wound, 
the most effective agent is the pressure to 
which the lung is subjected by the blood and 
by the air accumulated in the pleura. As 
these therapeutic agents are started by 
nature, sO we see cures occur in very severe 
cases. On these is based the expectant ther- 
apy and the principle that the blood should 
not be removed except in some cases after 
the danger that the lung wound may open 
again, has passed. We believe, on the con- 
trary, that this principle is totally erroneous 
for the following reasons: The pressure which 
the collected blood alone may exercise on 
the lung has a relative importance; only a 
great amount of fluid may be efficient, and 
we estimate that 1500 to 2500 cubic centi- 
meters or more, according to the chest 
capacity are required. Besides, a fluid col- 
lection.does not induce complete lung col- 
lapse and immobility. Every time the chest 
expands the liquid can not follow it, nor be 
compressed during expiration; so that the 
lung unless totally collapsed must follow the 
chest movements. The lung in such condition 
of incomplete expansion will remain for days 
and weeks facing points and surfaces of the 
parietal pleura not corresponding anatomi- 
cally to the point and surfaces of the lung 
when expanded. Adhesions occurring in 
these conditions when firm and old will not 
allow a complete pulmonary expansion but 
only of limited zones; hence there results in- 
complete pulmonary function, displacement of 
the diaphragm and mediastinum, and perma- 
nent damage to the lung. Besides, the blood is 
frequently absorbed slowly, fibrinous deposits 
are formed, and the complementary spaces 
obliterated. Sometimes a blood collection re- 
mains encysted, and‘there is a continuous 
source of pleural irritation with effusion of 
pleuritic liquid, and not rarely a reason for 
infectious complications. Whereas if air alone 
is in the pleural cavity, the lung is totally 
collapsed as soon as the atmospheric pressure 
is reached, and if the pressure is positive, 
the lung is compressed. That means im- 
mobility of the lung, pressure on the walls of 
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the wound, and their mechanical coaptation. 
Any hemorrhage except from large vessels is 
effectively checked, and the wound is easily 
brought to healing with less probability of 
complications. The air in the pleural cavity 
means that the lung is completely surrounded 
by it; hence, contact with the parietal pleura 
is impossible and there are no adhesions in 
abnormal zones of the retracted lung. And, 
when it does expand later, even if through 
inflammatory conditions of the parietal pleura 
adhesions occur, these are on the surface of 
the totally expanded lung, so that the func- 
tion is perfect even if a complete pleural 
symphysis occurs. Besides, a compression 
produced by a gas is an elastic one, conse- 
quently it can follow the chest expansions, 
because the gas is easily rarefied and com- 
pressed. When a large amount of fluid is 
collected on one side, the opposite one suffers 
in its expansion because of the relative 
immobility of the affected side. Instead it 
can functionate better when gas is present, 
because gas is easily rarefied and compressed, 
so that from a purely functional point of 
view, the pneumothorax pressure is innocent. 
And even after weeks the lung can reach a 
complete expansion. All that we have learned 
from the observations made in applying the 
therapeutic pneumothorax in civil practice. 

When blood together with air is collected in 
the pleural cavity, the pressure of this pneu- 
mothorax, we said, is variable. As a rule, we 
may say that blood and air quantity are 
inversely proportional; the larger the amount 
of air or its pressure, the less the amount of 
blood, because the hemorrhage is sooner 
checked. Consequently the hemothorax as- 
sociated with pneumothorax is a condition 
more favorable than a pure hemothorax, as 
the air surrounding the lung brings it to 
collapse, checks the hemorrhage, and pre- 
vents at least partially unfavorable adhesions 
of the incompletely retracted lung. 

The presence of air in the chest is then to 
be considered the most favorable condition 
for the cure of lung wounds, and we have 
only to follow and imitate nature in treating 
them. That means: remove the blood which 
is dangerous, and put in its place air which 
is favorable. 


When we are confronted with open pneu- 
mothorax, our conduct is clearly indicated. 
We must change the open pneumothorax 
into a closed one, so that we may later effect 
the introduction of air as a_ therapeutic 
measure. Besides, an open pneumothorax 
induces severe functional symptoms, which 
are commonly resumed as traumatopncea, so 
that the closure of the wound is necessary. 
We believe that this is necessary so that a 
complete airtight closure results. If the 
hemorrhage is severe, it means that a large 
vessel has been severed, and that the atmos- 
pheric pressure can not check it. Then it 
is safer to enlarge the wound and deal with 
it surgically. But in other cases we can safe- 
ly resort to the complete closure followed by 
introduction of air, as this will invariably 
stop all the non-immediately-fatal hamor- 
rhages. These cases give a high death rate, 
through either functional disturbance, hamor- 
rhage, or septic complications. The more 
prompt and complete the surgical inter- 
vention, the less will be the bad consequences, 
and we believe that in these cases, too, the 
airtight closure of the wound followed by 
artificial pneumothorax is the best and the 
simplest measure to be resorted to. But if 
there is a large parietal wound with rib 
fractures and depression of the chest wall, 
then it is quite necessary that the lung be 
inspected and the wound treated accordingly 
by hermetical closure if possible, at least of 
the deep layers, resorting to partial plugging 
as seldom as necessary. The very severe 
functional symptoms which these cases not 
infrequently present, must be treated as 
soon as possible. In the advanced dressing 
stations we have found the Morelli rubber 
bags very efficient. These bags are of different 
sizes (Fig. 1) which can be introduced empty 
into the wound and then blown up with air, 
so that they completely fill the opening. 
The advantages, especially in double wounds 
and in crowded days, are clear, and we 
believe that the introduction of the bags as 
an emergency measure should be favored, as 
it may save lives and give immediate relief 
and prepare better conditions for the defini- 
tive treatment which can even be delayed 
without damage. 
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The preceding considerations make clear 
the importance of the following three points: 
1. Airtight closure of the parietal wounds. 

2. Evacuation of blood. 

3. Introduction of air. 

Ihave dealt sufficiently with the certain dam- 
ages and with the imperfect results which the 
blood collection may produce. I have now to 
prove that the removal of the blood is not 
dangerous. This opinion is still erroneously 
held by the surgeons who do not know 
the advantages of artificial pneumothorax 
because they fear the possibility of .a new 
hemorrhage after removal of the blood present 
and re-establishment of the suction power of 
the pleura and the mobility of the lung. But 
if we can maintain in the pleural cavity an 
atmospheric or a positive pressure, the lung 
will necessarily be kept in a state of collapse 
and immobility. This is easily accomplished 
by introducing in the pleural cavity a quantity 
of air corresponding to the amount of blood 
we remove; or if we fear the possibility of a 
prompt hemorrhage, we may introduce a 
certain amount of air previous to the extrac- 
tion of the blood, so as to be sure of a per- 
manent positive pressure on the chest. With 
these rules the removal of blood is a safe 
procedure, and as we have demonstrated the 
dangers and the inutility of its presence, 
there is no reason why its removal and the 
induction of an artificial pneumothorax should 
not be advised as a general indication. 

Consequently, we believe that every pene- 
trating chest wound with closed hemo- ‘and 
pneumothorax should be treated in this way 
and, if the blood is removed, even in cases in 
which its amount is small, the results will 
be better. For that reason we advise the 
use of explorative puncture to clear the 
physical diagnosis which is not always easy, 
remembering that the puncture has to be 
made high because of the high position of the 
diaphragm in these cases, and the procedure 
may be repeated if necessary. 

Moreover, cases apparently mild, of sure 
pulmonary lesion, whether a contusion or a 
wound, must be treated by the introduc- 
tion of air, for it is not unusual to see in 
such cases when left to nature, the occur- 
rence of hemothorax forming slowly in the 


‘ 


next few hours or days in consequence of 
the negative pressure sucking blood from the 
vessels and keeping the wound open. Be- 
sides, not seldom we have seen broncho- 
pulmonary complications and abscesses in 
cases of pulmonary contusions and secondary 
haemorrhages from lung wounds left to nature, 
which by artificial pneumothorax could have 
been avoided. 

There are naturally different clinical and 
physical conditions in a chest wound, and 
consequently various indications for treat- 
ment which may be summarized as follows: 

1. Closed parietal wound with no demon- 
strable hamo- and pneumothorax, or if 
present, very moderate. In this group of 
cases the production of a pneumothorax is 
indicated and it should be progressively in- 
creased as a preventive measure. If, instead, 
a pneumothorax is demonstrable without 
noticeable haemothorax, we should test its 
pressure, and if it is too high and producing 
functional disturbances, the pressure should 
be diminished. Abundant haemothorax 
with moderate spontaneous pneumothorax 
requires withdrawal of the blood and intro- 
duction of air so as to increase the pleural 
pressure to a positive one. But if with large 
blood collection there is spontaneous pnue- 
mothorax under high pressure, this means 
that a high pressure has to be maintained 
to keep the hemorrhage in check, and we 
have the indication for the withdrawal of 
blood and the introduction of as much air 
as is necessary to keep the pressure at the 
same height. 

2. In an open parietal wound, airtight 
closure is indicated, after letting the blood out 
and favoring the entrance of air. The 
pressure is increased with a further intro- 
duction more or less according to the hamor- 
rhage. It should be remembered as a thing 
of great importance that pneumothorax is 
of great value, so that should we be working 
under crowded conditions, having no time 
for a complete study and for the systematic 
evacuation of blood, it will be enough in the 
first few hours or days to perform an arti- 
ficial pneumothorax or to increase the exist- 
ing one, and to postpone the extraction of 
liquid to a better time. We consider the 
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artifical pneumothorax as a powerful means 
of treatment, capable of giving good immed- 
iate and the best definitive results, and con- 
sequently we recommend it, not for few and 
special cases, but as a general measure. 

These extensive indications for artificial 
pneumothorax are admissible only if we can 
prove that it is a safe and easy procedure. 
The dangers attributed to it, i. e., the spon- 
taneous air embolism, or that due to the 
technique, are matters for long theoretical 
discussion. I will say only that theory and 
practice combine in the conclusion that with 
proper technique these dangers can _ be 
easily avoided, and Major Morelli claims 
that in his unique practice these never hap- 
pened. It is easy to understand that when 
blood or air is present in the pleural cavity, 
the needle can not enter the lung, so that 
an error seems to be impossible, but in cases 
of pulmonary contusion or absence of a de- 
monstrable quantity of air or blood in the 
pleural cavity, or when adhesions exist, the 
technique is more delicate and comparable 
to that of the ordinary therapeutic pneu- 
mothorax, and naturally experience and 
prudence are required. 

Anybody who wishes to adopt this method 
of treatment should be familiar with the 
principles of therapeutic pneumothorax and 
understand its application in chest wounds. 
For this reason there have been introduced 
in Italy special courses for medical officers 
in one of the hospitals specializing in the 
treatment of chest wounds. 

The original Forlanini apparatus or some 
of its many modifications may be used. We 
prefer the one devised by Major Morelli, 
as being easily transported and making im- 
possible air embolism through technical faults. 
A glance at the figure (Fig. 2) will explain 
its use. The main feature is that the air can- 
not be blown into the pleural cavity, but it is 
automatically aspirated by the chest from 
the bag which has previously been filled up 
with air. The pleural cavity will, according 
to the pressure existing in itself, aspirate 
or expirate into this bag as if it were the 
surrounding atmosphere, and in this way there 
is no possibility of air embolism even if the 
needle had entered the lung. When blood 








The upper rubber bags are used to plug a chest 
The lower rubber bags with interior drain are 


Fig. 1. 
opening. 
for suction treatment of empyema (Major Morelli). 


has to be removed, Major Morelli uses the 
apparatus shown in Figure 3, which lets out 
the blood, puts air in the pleural cavity, 
and washes the cavity if desired, and so 
makes certain the removal of all blood from 
the chest. 

The artificial pneumothorax must be con- 
tinued for 12 to 15 days, by the successive 
introduction of air, measuring each time the 
manometric pressure. 

The results are shown by the following 
statistics which I have compiled from figures 
kindly collected for me by Captain Vercesi, 
including all cases treated in Field Hospital 
No. 79, under the direction of Major Morelli, 
up to the end of June last. 

The chest wounds coming from one section 
of the firing line, regardless of their severity, 
are all brought directly to this hospital, 
which is specially dedicated to the treatment 
of these cases, so that it collects all of the 
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Fig. 2. 
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Fig. 3. 

Fig. 2. The apparatus consists of a three-way cock 7, one branch of which com- 
municates with a water manometer 2, one with the pleural cavity 3, and the third 
with a Richardson bulb 6, and a filter 5. (Morelli, Policlin., Sez. Prat., 1917, xxiv, 
1292.) 

Fig. 3. The apparatus consists of a bottle A of about one liter capacity. The 
bottle is closed by means of a rubber stopper through which passes two glass tubes. 
One of these tubes marked 4 communicates with a three-way cock, two branches of 
which communicate respectively with a syringe C of too cubic centimeters capacity, 
and a filter 3. The second glass tube out of bottle A forms one branch of a three-way 
cock marked 2. One of the other branches of the cock is attached by means of a 
rubber tube to a thoracentesis needle 8; and the other communicates with the 
bottle B containing the lavage fluid. Bottle B is also closed by means of a rubber 
stopper through which are two glass tubes, one of which 6 communicates with the 
three-way cock 2, the other the shorter tube 7 communicates with a double Richard- 
son bulb. (Morelli, Policlin., Sez. Prat., 1917, xxiv, 1152.) 





chest wounds of the corresponding zone. 
Besides, the hospital can keep the patients 
until the cure has been completed. These 


circumstances are of great importance in’ 


judging the value of statistics. 


Total number of chest wounds .................. 370 

To be subtracted because non-penetrating and with- 
NS EET CLOT re ee rr ree 

To be subtracted because non-penetrating but with 
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Remainder, the penetrating wounds............ 290 


The lung contusions offer an interesting 
field for study and for treatment, but I 
prefer not to deal with these now. Of the 
290 penetrating chest wounds, there were 


. with closed chest, 206; with open chest, 84. 


1. Closed chest. ‘This is the category of cases 
which gives the most occasion for discussion, 
as in these there is frequently no apparent 
reason for intervention. We believe that in 
these cases especially, the evacuation of blood 


and the production of a pneumothorax are 
most extensively if not generally indicated. 
However, these cases are usually not operated 
on except when the patient has suffered a very 
severe injury when thoracotomy is too often 
done. 

Of these 206 cases, there were 88 treated by 
pneumothorax, and 118 treated by thora- 
centesis and pneumothorax, with a mor- 
tality of 7 or 3.4 per cent. Of these, 3 were 
due to empyema, 1 to pulmonary abscess, 
3 to septicemia. 

2. Open chest. Total cases, 84. Deaths, 
19 or 22.6 per cent. Of the 19 dead, 1 died 
before reaching the hospital, 7 had bled and 
were shocked so severely that nothing but 
perhaps transfusion could have helped them; 
they died in the first 24 to 48 hours. 

Admitting that it is fair to subtract these 
8 cases, we have remaining 76 in which the 
treatment could be tried. 
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In these 76, there were 11 deaths or 14.4 
per cent. Of these, 7 were due to empyema, 
4 to septicemia. Empyema occurred alto- 
gether 11 times. I must specify the fact 
that empyema occurred only in the cases 
treated by permanent closure of the parietal 
wound with the rubber bag. Since this pro- 
cedure has been resorted to for emergency 
only and the wound has been sutured air- 
tight according to my principles; we have had 
in 35 cases, 2 deaths or 5.7 per cent. 

Altogether, the results of the treatment of 
penetrating wounds with pulmonary lesions 
were: 

IN 5 a5. Seale h Odonata yee ak 290 


I Gro ied a os eer ea eo Oe 26 
or 8.96 per cent. 


If we subtract the 8 cases above mentioned, 
we have 
SS OE CRETE OTE LETT 


2) EE eee ee ea a eee ae 
or 6.2 per cent. 


The results of a method of treatment can 
not be estimated only under the headings of 
cured and dead; the definitive conditions of 
function and disability must also be consid- 
ered. The great majority, even of the most 
severe cases, which were cured had a perfect 
integrity of function as shown by X-rays 
and by late examination. Many patients 
could get up on the eighth, twelfth, or fifteenth 
day and in a short period were fit for 
service. 

There are conditions in which pneumo- 
thorax can not be performed, and I like to 
summarize these under this principle: When- 
ever air cannot be introduced into the 
pleural cavity because of adhesions, or be- 
cause the air escapes from it either through 
the parietal wound or through the lung 
wounds, then it is natural to resort. to the 
complete operation. We resort to it whenever 
the chest wall is largely and badly shattered, 
for it is the shortest part of the operation 
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to inspect and to treat the lung directly, 
and if the chest wall can be closed airtight, 
it is advisable to maintain the natural 
pneumothorax by introducing air later. When 
there is threatening emphysema and it is 
due to adhesions, we advise that the wound 
be enlarged, and to detach it and suture 
it completely. And, finally, if foreign bodies 
are in the pleural cavity, we believe that 
these must be removed, for very frequently 
they do cause infection, while foreign bodies 
in the lung do not need to be systematically 
removed, but only those of a certain size or 
when the complete operation is required. 
The lung can take care of foreign bodies 
very well and in a quite different way if 
it is collapsed and immovable for many 
days than when it is left free to expand. 

In my experience and Morelli’s it has 
never been necessary to resort to an open 
operation to check lung bleeding, but nat- 
urally this may be an absolute indication. 

So that, answering now the question first 
proposed, I would say that the complete 
operation has rather limited indications, 
while the removal of blood followed by 
pneumothorax has a most extensive, almost 
a general, indication in closed chest wounds 
and less frequently in open chest cases. 
The treatment of the chest wall wound 
must be the rule. Local anesthesia has 
proved sufficient and perhaps superior to 
ether or chloroform. 

Thoraco-abdominal wounds are not dis- 
cussed in this paper as they require quite dif- 
ferent methods of treatment. Certainly they 
may often require intervention from the 
thoracic side for the treatment of the lung 
lesion or of the abdominal organs, and this is 
certainly true in injuries of the diaphragm 
especially on the left side. I wish to call at- 
tention to the fact that suture of diaphragm 
through a thoracotomy incision was first prac- 
tised more than 25 years ago by Dr. Post- 
empski of Rome. 
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THE EARLY TREATMENT OF GUNSHOT WOUNDS OF THE CHEST 


By Cotonet G. E. GASK, D. S.0O., Lonpon, ENGLAND 
Consulting Surgeon, British Expeditionary Forces in France 


been great changes in the treatment of 

gunshot wounds of the chest. During 
the first two years of war very little was done. 
The usual treatment afforded was to put the 
patient to bed, give him some morphia, and a 
cough mixture and hope for the best. If an 
empyema formed then a portion of rib was 
excised and the pleural cavity was drained by 
means of a tube. As might be expected the 
mortality was great and in non-fatal cases 
convalescence was often prolonged. 

The reasons for the non-interference were 
three: (1) experience of the South African 
war where the ground was dry and clean, and 
where wounds were largely due to rifle bullets, 
led our surgeons to the belief that chest 
wounds were best left alone; (2) it was be- 
lieved that it would be fatal to open up the 
chest cavity without the aid of some form of 
pressure chamber; (3) it was thought that 
handling of the lung would provoke fast and 
fatal bleeding. Experience has proved that 
these assumptions were wrong, and a com- 
plete change has been made in our practice, 
not from the discovery of any new method 


LD URING the last two years there have 


but by the application to these injuries of. 


the general principles of surgery which govern 
the correct treatment of all wounds; namely, 
their early mechanical cleansing by operation, 
followed by early closure. 

Types of wounds. The types of wounds 
which are most commonly met with in a 
Casualty Clearing Station are as follows: 
(1) through-and-through wound caused by 
rifle bullet; (2) through-and-through wound 
caused by shell fragment; (3) lodging wound 
with retention of large foreign body; (4) 
lodging wound with retention of small foreign 
body; (5) open sucking wound of thorax with 
or without retention of foreign body. 

Causes of death and prolonged illness. If the 
complicating wounds are disregarded the 
causes of death from pure chest wounds may 

be divided into 3 groups: (1) deaths on the 


battlefield or in a few hours after admission 
to a medical unit due to injury to large vessels 
or extensive lesion which cannot be aided 
surgically; (2) deaths after 48 hours — these 
are almost always due to sepsis of the pleural 
cavity and its contents; (3) deaths at the 
Base after 7 days. In these again the cause 
of death is almost invariably sepsis. There- 
fore, the guiding principles in treatment of 
chest wounds, as in any other wound, must be 
the elimination of contamination before or- 
ganisms have had time to invade the tissues. 

Channels of infection. Granted that the 
chief danger to a man wounded in the chest is 
infection, it is necessary to see how organisms 
reach the chest cavity. 

The pleural cavity may be infected: (1) by 
the missle and portions of the clothing or 
equipment carried in by it. (2) Through the 
wound in the chest wall. A wound that opens 
directly into the pleural cavity through which 
air is constantly sucked will always lead to 
infection and unless dealt with is often fatal. 
Further, a wound, even of moderate dimen- 
sions, through which air is not being sucked, 
unless adequately dealt with may suppurate 
in the course of a few days, and, if the thoracic 
cavity is not sealed off, organisms gain en- 
trance to the pleural cavity where they find 
the blood a convenient medium for growth. 
This accounts for many cases which exhibit 
septic changes only after an interval of five or 
six days. (3) From the wound of the lung in 
which missile, splinter of bone or portion of 
clothing may be retained. 

The principle, therefore, to be aimed at is 
the early mechanical cleansing of the wound, 
both of the chest wall and of the injured 
viscera, the evacuation of all foreign bodies 
and of effused blood from the pleural cavity; 
the repair or suture of the damaged lung and 
the closure of the chest cavity by suture. 

How to arrive at this. When a patient suf- 
fering from a chest wound is admitted to a 
Casualty Clearing Station he is put to bed 
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and allowed to rest undisturbed to recover 
from shock. 

The only exception to this rule is when there 
is a large open blowing wound of the chest. 
In such a case the opening is immediately 
closed, by temporary skin suture. The relief 
given is immediate; so much so that there is 
now a general order to the effect that a blow- 
ing chest wound should be sewn up at the 
earliest possible moment in the advanced 
medical units. A survey is then made of 
the whole patient, and all wounds examined, 
evidence of hemothorax, pneumothorax or 
collapse of lung is sought. Much may be 
gained by careful examination of the move- 
ments of the chest and the position of the 
heart. The whole body should be searched for 
complicating wounds, especially with regard 
to abdominal and spinal injury. 

X-rays. Patients with retained missiles 
should be submitted to X-ray examination for 
information concerning: (1) the position and 
size of the foreign body; (2) the existence and 
extent of hemothorax and pneumothorax; 
(3) the condition of the opposite lung, cardiac 
displacement and movement of the diaphragm. 

Indications for early operation are: (1) a 
ragged wound of the soft parts; (2) bleeding 
from the parietal wound; (3) compound frac- 
ture of the ribs; (4) suction of air into the 
pleural cavity; (5) retention within the chest 
of a large foreign body; (6) great pain due to 
in-driven splinters of bone; (7) rapidly in- 
creasing pneumothorax due to a valve-like 
opening into the pleural cavity which allows 
air to be sucked in and prevents expulsion; 
(8) a large haemothorax which cannot be 
evacuated by aspiration. 

When none of these indications are present, 
that is, when the wounds of the chest wall are 
small and clean, such as made by a rifle bul- 
let, when the ribs are not splintered, when the 
foreign body retained is small, the patient is 
treated on general medical principles. 

Treatment by operation — time of operation. 
The best time is as soon as possible after the 
receipt of the wound, provided the patient has 
recovered from the initial shock. 

Anaesthetic. Patients bear operation well 
and take a general anesthetic satisfactorily. 
It is unnecessary to use any form of pressure 


chamber. My own predilection is for chloro- 
form, either by itself or combined with oxygen 
given through a Shipway’s apparatus. Gas 
and oxygen is very good and the French com- 
monly use ether, and many British surgeons 
employ local anesthesia. It is evident, there- 
fore, that the anesthesia so long as it is ad- 
ministered skilfully presents no difficulty. 

Wounds of the .soft parts of the chest-wall. 
Wounds of the soft parts, unless small and 
clean, should always be excised even if nothing 
further is done, because otherwise they sup- 
purate and infection is liable to spread along 
the track of the missile into the pleural cavity. 

Fracture of ribs. Excision of the soft parts 
leads the surgeon to the ribs. More often 
than not the ribs or scapula are broken, and 
whether or not the chest is to be opened, the 
splinters of bone should at least be removed, 
ragged ends of rib cut clearly off and all dead 
tissue excised. 

That is to say the first step in the treat- 
ment of a chest wound is to make a careful 
complete excision of the parietal wound. In 
some cases this is as far as the surgeon should 
go. Careful excision of the wound allows a 
careful examination, which may reveal either 
a bleeding intercostal artery or a large hole, 
hitherto unsuspected, leading into the chest, 
and a finger introduced into the pleural cavity 
may discover splinters of bone either free or 
sticking into the lung. Such splinters ought 
to be removed for they play a great part in the 
production and maintenance of sepsis. 

At this stage the case has been converted 
into one of open hemothorax. Two courses 
are now open to the surgeon: (a) he may do 
what is called the complete operation, opening 
the chest, repairing the lung, cleansing and 
closing the pleural cavity, or (b) he may con- 
tent himself with the excision or suturing 
the parietes after evacuation of the blood from 
the pleural cavity either by rolling the patient 
or by aspiration. The decision may be diffi- 
cult. My belief is that if any operation is 
undertaken for a penetrating wound of the 
chest it should be done completely, as yielding 
in the long run the best results. 

Retention of a large foreign body. By a large 
foreign body is meant a shell fragment of 
about 1 inch by %4 inch. Sucha fragment not 
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only injures tissue, but carries in with it frag- 
ments of clothing which unfailingly cause con- 
tamination. Therefore, it should be a rule 
that all large missiles should be removed at an 
early date. The operation may be done either 
by enlarging the original wound or by a fresh 
incision and the surgeon is guided in his choice 
by the position of the missile as seen by the 
X-ray relatively to the wound. Where pos- 
sible thoracotomy through the wound is pre- 
ferred, but in any case the original wound or 
wounds must be completely excised. A fresh 
thoracotomy may be done by resection of four 
inches of rib or by an incision in the intercostal 
space. The easiest route is probably via the 
fifth rib in the anterior or mid-axillary line; 


_ through such an incision with the use of a 


retractor or rib-spreader any part of the pleu- 
ral cavity can be reached. On looking into a 
chest thus opened, the first thing seen is a 
quantity of blood, the majority of which is 
unclotted — at any rate at the stage of which 
I am writing, namely the first 2 or 3 days after 
injury. This must be removed by mopping. 
The cavity of the chest is now visible, the chief 
objects seen being the collapsed lung, the 
dome of the diaphragm and the mediastinum. 

The missile may be evident at once, but if 
not it may be sought by inserting the hand 
into the pleural cavity; if it is lying in the 
lung it can be felt with the fingers, and re- 
moved either through the wound of entry in 
the lung or by fresh incision into lung tissue. 

Lung tissue may be excised without fear, 
because any fresh bleeding following incision 
is easily controlled by suture. Continued 
bleeding from the lung is exceedingly rare. 
Arrest of bleeding follows spontaneously from 
collapse of the lung; and early operation within 
12 hours after injury does not cause recru- 
descence of bleeding. In the few cases observed 
in which bleeding did continue, the cause was 
due to old adhesions which prevented the lung 
from collapsing. The wound in the lung itself 
should be excised when possible in the same 
way as a wound of the soft parts. That is to 
say it should be cleaned mechanically and 
sutured. It should be sutured for two rea- 
sons: (a) even if not completely freed from 
organisms, there is evidence that the lung is 
capable of dealing with a considerable amount 


of infection, as evidenced by the rarity of gas 
gangrene infection; (b) restoration of func- 
tion is hastened. 

Abdomino-thoracic injuries. Injuries in- 
volving both the chest and abdomen are not 
infrequent, either as the result of a single or 
multiple injuries. 

When a missile has traversed both chest and 
abdomen the diaphragm is necessarily injured, 
and abdominal viscera may herniate into the 
pleural cavity. This is more commonly found 
on the left rather than on the right side 
because on the latter the liver gives protec- 
tion. 

The diaphragm can only be repaired effi- 
ciently from above, therefore it is wise to open 
the chest first, replace the abdominal viscera, 
suture the diaphragm, deal with the chest as 
already indicated and then if there is evidence 
of injury to the hollow viscera, laparotomy 
may be performed. The passage of a small 
missile through the diaphragm may not ne- 
cessitate repair; in such a case with evidence 
of injury to hollow viscera the abdomen is 
afforded preferential treatment. 

Hemothorax. The question often arises as 
to the correct treatment for a patient with 
hemothorax of moderate dimension, and in 
whom there is no retained missile and no large 
wound of the parietes: that is to say a case of 
uncomplicated haemothorax. The majority 
of these cases recover with aspiration. A cer- 
tain proportion, however, become infected. 


' If it were possible to foretell which case would 


become infected then there is no doubt that 
these should be operated on at an early state, 
the hemothorax evacuated, the damaged lung 
repaired and the chest closed. So far as I 
know there is no way of foretelling this and 
to prevent any possible infection it would be 
necessary to operate on every case, and that 
I am not prepared to advocate at this mo- 
ment, seeing that many of them get well by 
themselves. 

At the present time we content ourselves 
with aspirating the haemothorax as completely 
as possible and making every effort to detect 
signs of infection at the earliest possible 
moment. 

The only certain evidence of infection is 
either a positive bacteriological finding or the 
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removal of stinking fluid. By clinical signs it 
is often possible to diagnose the existence of 
infection before organisms can be detected by 
the bacteriologist. 

The essential treatment, as soon as infection 
is proved or suspected, is to empty the chegt 
of all blood and clots. This cannot be done by 
aspiration and must be done by open opera- 
tion. The common practice has been the 
resection of an inch of rib and insertion of a 
tube. Provided the operation is done within 
a few days after receipt of wound it is better 
to do a wider resection, cleanse the pleural 
cavity and close the chest, subsequently 
keeping the pleural cavity dry by aspiration. 
This method offers the following advantages: 
(a) the chest may remain closed; (b) the 
lung is allowed to expand and adhesions may 
form which will prevent complete collapse, 
even if the pleural cavity is subsequently 
drained; (c) respiratory distress is much 
less with a closed chest; (d) if infection per- 
sists and the chest has to be drained, it is very 
easy to take out a few stitches and insert a 
tube. Drainage of a chest, like amputation 
of a limb, should be regarded as a surgical 
failure. 

Contra-indications for operation. (1) Shock 
and collapse such as would be contra-indica- 
tive for any surgical procedure. (2) Small 
clean wounds without evidence of serious 
intra-thoracic injury. (3) Collapse of the op- 
posite lung as indicated by inspirating retrac- 
tion of the chest wall on the side opposite to 
the wound. In this case an anesthetic on 
opening of the chest may be fatal. 


OPERATIVE TECHNIQUE 

Thoracotomy through the wound. The first 
essential is the complete excision of the wound 
including the skin, muscles, and broken ends 
of rib. This having been completed, the chest 
should be opened with fresh instruments. An 
incision is made from the edge of the wound 
through the skin along the line of the broken 
rib, either forward or backward, to obtain the 
best access to the cavity of the chest. Then 
the muscles are incised down to the rib, re- 
tracted, and the periosteum incised along the 
middle line of the exposed rib. Along this 
line the periosteum is stripped off with a 


rugine. A Doyen’s periosteal rib elevator is 
then slipped in and the periosteum entirely 
separated. The bone is then cut through with 
a pair of rib shears or bone forceps and re- 
moved. To allow free access to the pleural 
contents and insertion of the hand it is neces- 
sary to take away four inches of rib. The 
posterior layer of periosteum of rib with the 
parietal pleura attached is next incised with a 
pair of scissors along the middle of the gap. 
Then a retractor or rib spreader is inserted 
and the chest opened widely. 

Thoracotomy by fresh incision. As pre- 
viously stated, this operation may become 
necessary when thoracotomy through the 
wound will not allow access to the injured 
portion of the lung, for instance, when the 
wound is in the lower and posterior part of the 
thorax and the foreign body near the hilum 
or in the upper lobe of the lung. 

Choice of route. Resection of four inches of 
the fifth or sixth rib in the anterior axillary 
line gives a good exposure of the thoracic con- 
tents, and if there are no other considerations 
this is probably the best and easiest route to 
follow. It has to be remembered, though, 
that if drainage of the pleural cavity has to be 
performed later on, it cannot be done effec- 
tively through this incision. Therefore, if the 
nature of the wound and missile is such as to 
indicate probable future infection, it may be 
advisable to choose a lower rib and make the 
incision more posteriorly. 

Operation. A six-inch incision is made along 
the line of selected rib, and continued down 
to the periosteum, which is stripped off the 
anterior surface with a rugine. With rib 
elevator and shears four inches of the rib is 
resected. The posterior layer of periosteum 
with the parietal pleura attached is then in- 
cised along the whole length of the middle of 
the gap, and the retractor or rib spreader 
inserted. 


ALTERNATIVE METHODS OF OPENING THORAX 
' BY FRESH INCISION 
1. Incision through intercostal space, with 
or without section of one or two costal car- 
tilages. A good exposure may be obtained by 
this method, provided the patient is young and 
has elastic ribs. 
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2. Before the war the pleuro-costal flap 
method was advocated. This is unnecessary 
and prolongs the operation. 

3. Cowell has suggested that the rib should 
be split along its longitudinal axis. This 
method merits trial. 


PROCEDURE WITHIN THE THORACIC CAVITY 

After the chest has been widely opened, 
either through the wound or by fresh incision, 
it is advisable to remove the blood from the 
pleural cavity, first, because it is easier to see 
what has to be done, and, secondly, because 
removal of the blood relieves respiratory diffi- 
culties by lessening pressure on the medias- 
tinum. The blood can be removed by rolling 
the patient on to his side. Probably, how- 
ever, it is better to do it by swabbing with 
gauze and scooping out the clot with the 
gloved hand; less disturbance is caused to the 
patient by this method. 

This done, the gloved hand should be in- 
serted into the pleural cavity and swept 
around in order to detect and remove any 
splinters of bone which may be lying free, or 
the missile and portions of clothing. These 
are most likely to be found in the pleuro- 
diaphragmatic reflexion. 

Next, the foreign body, if retained in the 
lung, may be detected by the fingers, and 
with the aid of two pairs of lung forceps the 
affected area is brought into the opening of 


the chest. The lung can be handled as easily, 


as a coil of intestine, and without causing a 
great fall of blood pressure. 


TREATMENT OF THE WOUNDED LUNG 

A foreign body, when present, seems to lie 
generally near the surface of the lung, and can 
easily be removed; if necessary, a small in- 
cision may be made through the lung sub- 
stance. 

The hole in the lung should now be explored 
for splinters of bone and shreds of clothing, 
and cleansed as far as possible by swabbing. 
When there is a large ragged wound, and it is 


anatomically possible, a wedge of lung may 
be removed, or the edges of the hole clipped 
with scissors. 

In any case, whether the wound is excised 
or not, it should be closed by catgut sutures, 
in either one or two layers, according to the 
depth of the wound. Bleeding is easily con- 
trolled by such suture. 


CLEANSING OF THE PLEURAL CAVITY 


In most cases it is only necessary to cleanse 
the pleural cavity by swabbing it dry and 
clean. If, however, there has been much 
soiling, it is advisable to wash it out with 
either warm saline or eusol. In any case, 
however, the chest should be left dry, an 
essential factor in the early expansion of the 
lungs. 

CLOSURE OF THE CHEST 

Whether the operation has been performed 
through the wound or by fresh incision, the 
chest should always be closed. The relief 
afforded the patient is instant and marked. 
An attempt should be made to repair the 
chest wall in layers— pleura to pleura, mus- 
cle to muscle, and skin to skin. 

Where a large hole has been blown through 
the chest wall it may be impossible to make 
the edges of the pleura meet; in that case 
muscle should be made to cover the gap, even 
if a flap has to be cut. Finally, the skin 
should be closed by interrupted sutures. In 
the majority of cases healing will be by pri- 
mary union. 


POSTOPERATIVE TREATMENT 
Regular postoperative aspiration is gen- 
erally required to keep the pleural cavity dry 
for usually after a big operation there is a 
fluid exudate which if not removed may be- 
come infected. I believe this plan of treat- 
ment is thoroughly sound and in accordance 
with the principle of surgery; and if it could 
always be carried out I believe that many 
lives would be saved and much prolonged 
illness avoided. 
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THE LATER 


STAGES OF GUNSHOT WOUNDS OF THE CHEST 


By Major G. GREY TURNER, R.A.M.C. (T.), NEwcAsSTLE-UPON-TYNE, ENGLAND 


Y interest in these cases was first 
M aroused soon after the beginning of 

the war by the numbers of men who 
arrived at home hospitals wounded in the 
chest and complaining either of persistent 
shortness of breath with cough and other 
irritative symptoms, or only suffering from 
the knowledge that they harbored foreign 
bodies. 

In those days it was the rule to look upon 
chest wounds as beyond the scope of legiti- 
mate surgical enterprise and the rule which 
guided the practice of those at the front was 
extended to the quiet areas behind the battle 
line. It soon became obvious that a great 
many of the cases labeled as gunshot wound 
of the chest were only suffering from in- 
juries of the parieties. In others though the 
wound of entrance was on the surface of the 
chest, the missile was lodged in some part 
outside, such as the scapula, the neck, or even 
the abdominal cavity. I therefore determined 
to look into all chest wounds from the point 
of view of the surgeon with a view of de- 
termining if anything could be done for their 
relief, and I soon learned that this was a 
profitable line of investigation. 

These cases reach us either direct from 
France or as return cases, that is to say, men 
who have rejoined their regiments or who 
have reported at Command Depéts and who 
have broken down under the strain of duty 
or graduated training. It is surprising what a 
large group these latter cases form and it 
teaches that in attempting to estimate the 
time necessary for recovery after war wounds, 
it is not enough to state that a man was 
“returned to duty’’ but that it is necessary to 
know of his progress for months or years 
afterward. Lastly there are those who come 
to us as pensioners — men discharged from 
the army — for whom special provision is 
being made at our civil hospitals and who 
are seeking relief in increasing numbers. 

For some considerable time now it has 
been the practice in some of the armies in the 


field to treat gunshot wounds of the chest by 
early operation. These men reach us in vari- 
ous stages of recovery and the results are 
very much better than in those treated by 
expectant methods. The fewer cases coming 
to England for operation is an evidence that 
the first line of surgical defense is moving still 
nearer to the battle front and that this earlier 
and more complete treatment is rapidly 
diminishing the need for secondary opera- 
tions. Among the total number of cases 
arriving from overseas the mortality is ex- 
ceedingly small. 


THE GROUPING OF CASES 

The cases can be conveniently arranged in 
the following groups: 

I. Primary injuries of the chest wall. 

II. Penetrating wounds with retained 
foreign bodies in the pleura or lung. 

III. Infected hemothorax with or without 
retained foreign bodies. 

IV. Through-and-through wounds 
impairment of movement and expansion. 

V. Injuries involving the mediastinum or 
diaphragm. 

Injuries involving the heart and pericar- 
dium are so infrequent that they are merely 
mentioned for completeness. 


with 


THE INVESTIGATION OF CASES 


Every chest casualty arriving at the base 
requires to be as carefully investigated as any 
other type of wound. The symptoms have 
often changed since the last note, and the 
X-ray findings made nearer the front con- 
stantly require revision, as the absorption of 
blood alters the shadow. The most important 
and useful method of examination is by the 
fluorescent screen,. for it shows so well the 
dark shadow due to blood in the pleura, the 
outline of the lung, and of the diaphragm and 
the movement of both, while comparison 
with the sound side furnishes an admirable 
standard. If a foreign body is present its 
position, movement on respiration, and rela- 
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tion to heart beats can all be determined. 


Localization should be by the simplest. 


methods and the surgeon himself should 
verify the findings, remembering that it is 
really more important to have accurate 
localization of the foreign bodies in the 
parieties than in the lung, for in the latter 
case when the chest is opened a wide area 
may readily be palpated. We especially 
want some method which will give us in- 
formation as to the presence and the extent 
of adhesions. On the operating table I have 
made use of a simple plan which has proved 
useful. A straight needle three inches long is 
thrust into the lung and its excursion noted. 
In the absence of adhesions this follows an up 
and down line, for one-half to one inch with 
each respiration, but in other circumstances 
movement is absent or much limited. I 
have never found portions of cloth or metallic 
débris in the sputum. Fluid from the pleural 
cavity must be subjected to microscopical 
and bacteriological examination, but the tem- 
perature chart and pulse ratio will often give 
an indication of a low-grade infection when 
no fluid is to be obtained. 


THE FEATURES OF THE VARIOUS GROUPS 

I. PRIMARY INJURIES OF CHEST WALL 

These injuries are caused by fragments of 
shell or bullets or secondary missiles. Their 
principal interest lies in the fact that they are 
so commonly entirely left alone on the as- 
sumption that the wounds are penetrating and 
therefore not demanding interference, and 
because for one reason or another they are 
so often allowed to lead to months of dis- 
ability. The patients often complain of sore- 
ness or tenderness when lying on the affected 
side or whenever they are called upon to 
exert themselves. Injuries of the rib with 
foreign bodies or sequestra are a common 
cause of sinuses on the chest wall. They may 
also be associated with sinuses on the upper 
arm, about the shoulder, at the root of the 
neck, or on the abdominal wall. Their origin 
is not likely to be overlooked if it is constantly 
borne in mind that a sinus is not a disease but 
a symptom the cause of which must be dis- 
covered. Sometimes men who only harbor 
foreign bodies in the parieties complain of 


shortness of breath or of pain on respiration 
and may present some limitation of movement 
of the side. Under these circumstances it 
must be remembered that there may be con- 


_comitant injury to the lung, and this is borne 


out by the frequent history of blood spitting 
at the time of the casualty and by the findings 
at operation and postmortem examination. 
Whenever there is the least suspicion, screen 
examination must be employed. Bullets and 
shell fragments have a wonderful knack of 
lodging snugly in an intercostal space or 
becoming actually imbedded in the rib and 
unless this latter point is remembered a use- 
less search may be made for what is correctly 
looked upon as a comparatively superficial 
foreign body. 

Osteomyelitis of the rib is not an infrequent 
result of an infected wound of the parieties 
and the multiple sequestra which may result 
can best be dealt with by excision of prac- 
tically the whole of the affected rib. Costal 
cartilage readily dies and when it is necessary 
to interfere with it at all, it is best to remove 
the whole of the cartilage. Gutter wounds — 
contour wounds — of the chest are less likely 
to give rise to late trouble than the other 
varieties, because foreign bodies and bone 
fragments are not so often buried, but on the 
other hand they are more often multiple. In 
operations for parietal injuries steps must 
be taken to prevent the lighting up and dis- 
tribution of old sepsis for re-infection of the 
cut bone is very liable to occur. 


II. PENETRATING WOUNDS WITH RETAINED 
FOREIGN BODIES IN THE PLEURA OR LUNG 


This is a most interesting group for it at 
once raises the question of the fate of foreign 
bodies retained in the lung. After four years’ 
experience of war surgery, I am more and 
more impressed with the general truth of the 
proposition that sooner or later a foreign 
body wherever situated, tends to give rise 
to trouble. In the lung we know that many 
foreign bodies become safely encapsulated, 
others are extruded into the pleural cavity, 
usually into an already infected haemothorax 
or they become the nidus for a localized 
empyema. Possibly in some cases foreign 
bodies are extruded into the air passages 
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and are coughed up with spontaneous cure, 
but this method must be largely limited by 
their size, and I have never come across an 
example. When operating on these cases I 
have found small localized collections of pus 
in association with the foreign body; the 
missile loosely held in an area of consolidation 
or a larger area of consolidation with the 
foreign body in its center and a purulent 
infiltration round about it. 

In the absence of naked eye evidence of 
infection, often no growth has followed the 
immersion of the foreign body in culture 
media, and this is in keeping with the proved 
power of the lung to resist war wound infec- 
tions. Sometimes there are shreds of cloth 
around the foreign body, but even in these 
cases a singular absence of any evidence of 
inflammation. In no case can I say that an 
old infection in the lung has been lighted 
up by surgical interference but I have al- 
ways the feeling that the pleura and the 
cellular tissue are less favored and may have 
been infected. 

The symptoms of which these men com- 
plain can be arranged in two definite groups: 
first those with a physical basis such as pain, 
cough, pus spitting, and hemoptysis, and 
second, those in whom the symptoms are 
largely nervous. In both groups complaint of 
shortness of breath is invariable. 

Chronic cough with intermittent slight 
hemoptysis is the commonest symptom in 
the first group and both are much worse on 
exertion. The blood is usually small in 
amount but may be as much as three or 
four ounces. Sometimes these symptoms 
almost entirely disappear during complete 
rest, but recurrence is the rule and I have 
patients which show that this sequence may 
continue for even two years. I must here 
just mention the importance of excluding 
tubercle which may be lighted up by lung 
traumatism, though it is undoubtedly in- 
frequent. Cough with pus spitting is less 
common and I have been surprised at the very 
few cases in which the expectoration suggests 
localized abscess or bronchiectasis. When it 
does occur the expectoration is character- 
istically foul, abundant, and continuous. It 
rapidly follows the hemoptysis attending the 


casualty and continues until the foreign body 
is removed. Pain is commonly referred to a 
localized area and often only present after 
exertion. Not infrequently there is tenderness 
over the same spot. 

In the second group the nervous symptoms 
either occur alone or are predominant and 
it is amazing to find what a large number of 
men complain of the mere presence of the 
foreign body which causes them much mental 
misery. An analysis shows that these men 
dread the ultimate consequences of the 
presence of the foreign body and no amount of 
assurance relieves their anxiety. At first 
I used to think that it was perhaps because 
they feared further military service, but the 
increasing numbers of pensioners who come 
for relief has altered my view. It was this 
latter group which first made me seriously 
consider the advisability of operative inter- 
ference because I saw so many men who lived 
a life of apprehensive misery consisting of 
short periods in and out of the hospital. 

The correct interpretation of the shortness 
of breath is difficult and I cannot help think- 
ing that it is not entirely mechanical. Old 
hemothorax with thickened pleura and 
marked shrinkage of the side, adhesions with 
little evidence of shrinkage, and interstitial 
changes in the lung resulting from the 
traumatism inflicted when the foreign body 
lodged, may all be causative factors, but in 
addition there seems to be some sort of 
inhibition suggesting a nerve origin. 

In the patients who complain of pain and 
tenderness, I have been struck by the associa- 
tion of a localized area of adhesions in the 
track of the missile. On the other hand a 
general diffuse adhesion between the pleural 
surfaces is not attended with pain and indeed 
may be a means of preventing it. 

The signs in this group are almost limited 
to those due to associated old haemothorax 
and to the very valuable help derived from 
the examination by the fluorescent screen. 
Want of movement oi the foreign body is not 
conclusive evidence that it is outside the lung, 
for in the presence of adhesions there may be 
no recognizable movement when the foreign 
body is near the posterior border of the lung 
or in any part with a lung diffusely adherent. 
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When considering the question of surgical 
interference we must never forget that these 
patients have fortuitously recovered from 
what has often been a most dangerous casualty 
and we ought not to subject them to further 
risk without good reason. In intrathoracic 
operations there must always be an element 
of uncertainty and I have to regret a death 
which I am at a loss to explain and to admit 
that in some few cases the convalescence has 
given cause for anxiety. The very readiness 
of our men to submit to operation increases 
the responsibility, and their ‘‘love and faith 
which failure cannot quell” is to me an abid- 
ing wonder while it is a constant stimulus to 
increased effort on their behalf. 

I have now come to a position in which I 
would advise operation in this group if there 
are definite irritative symptoms leading to 
disability or continued discomfort and in 
which I would be willing to undertake opera- 
tion if the removal of the foreign body would 
rid the patient of an incubus preying on his 
mind detrimentally. Unless symptoms are 
very definite I would hesitate to operate 
when localization shows the foreign body in or 
near the hilus, for experience has taught me 
that it is often difficult or even impossible to 
distinguish at operation between a small for- 
eign body and a bronchus or the calcareous 
glands which are so frequent in this situation. 
It may be well worth while to open the thorax 
and to deal with some band of offending 
adhesions, even though anatomical considera- 
tions and prudence forbid any search for the 
foreign body. 

The method of approach. There are two 
definite plans for approaching the lung. The 
first consists in excising or displacing the 
anterior part of the fourth rib and opening 
the thorax. The space gained is then én- 
larged by the use of the rib separator so that 
either the lung can be withdrawn or the hand 
introduced and the foreign body dealt with 
in situ. This method has the able advocacy of 
Major General Sir Berkeley Moynihan and 
those who have witnessed his brilliant opera- 
tions are much impressed by the great beauty 
of the technique as practiced in his hands.” 

The other plan aims at reaching the affected 
part of the lung by the most direct route, that 


is to say nearest the site of localization of the 
missile and this is the method which I have 
usually practiced. 

Technique. Beyond some reliable type of 
rib separator and a good head light, no special 
instruments are required. For anesthesia the 
intratracheal method is not essential and is 
often a disadvantage. I employ ordinary 
inhalation anesthesia with CH Cl; and ether 
preceded by morphia and atropine. It is now 
established that a free pneumothorax is 
petfectly safe and that in most cases it is 
much better to work with the lung completely 
collapsed. 

After the thorax is opened band-like ad- 
hesions should be separated by the fingers or 
with scissors. When the foreign body is in 
the borders of the lung, and especially the 
lower border, the portion in which it is 
situated can easily be brought outside for its 
removal. When near the middle of the lung 
or in the posterior surface, the missile is 
better removed without any attempt to 
withdraw the viscus. Diffuse adhesions com- 
pletely shutting off the pleura need not be 
separated, the lung being incised in situ 
over the foreign body. 

Complete closure of the incision in the lung 
is the ideal method and when this can be 
carried out the pleura may be completely 
closed. In other circumstances I use a small 
tube drain which is removed in 48 hours. 


‘ Secondary aspiration for fluid has never been 


necessary. It is an advantage that the 
pneumothorax should not be rapidly removed 
so that the incision in the lung may be sealed 
before it expands. 

Difficulties and complicalions. It would be 
unfair to give the impression that the opera- 
tion under consideration is invariably a 
simple matter. It must always be an im- 
portant operation and it may be very difficult, 
especially in deeply chested, powerful men 
in whom respiratory movements are very 
vigorous. Under these circumstances air is 
sucked into the cellular tissues in an em- 
barrassing manner and it may also be very 
difficult to steady the portion of lung which 
is to be incised. When the foreign body is 
on the inner surface of the lung the beat of the 
heart against the fingers may be disconcerting. 
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It is easy to tear into the pericardium while 
separating adhesions and though I have seen 
no harm follow, it is clearly an accident to be 
avoided. 

Surgical emphysema may be an immediate 
sequel, but it is unusual and when it does 
occur is principally limited to the region of the 
wound though it may be widespread and I 
have seen it extend up into the neck and 
down into the scrotum. It always clears up 
without treatment. 

Some few patients suffer considerable 
respiratory distress just after the operation, 
but it is surprising how smooth convalescence 
usually is. There is often a little blood spitting 
which may continue for some days and there 
may be quite marked bronchitis affecting 
the opposite lung. Patients are often well 
enough to be out of bed in from ten days to a 
fortnight, and I had one man who was up on 
the eleventh day and rejoined for duty on the 
twenty-first day following the operation, but 
the period of convalescence varies with the 
gravity of the condition demanding inter- 
ference and where there has been much de- 
struction of lung tissue, the period may be 
prolonged. 

Results. Interference in these cases has 
been exceedingly encouraging though it will 
require observation over months or years to 
determine the final results. Some of the pa- 
tients have so completely recovered as to 
return to duty at the front, many have been 
allocated to home service, and others have 
been invalided out of the army but are able 
to earn a livelihood with the assistance of 
their state pension. Some of the neurasthenic 
patients have relapsed, but this is only in 
keeping with the results of operations in 
general on these unfortunate sufferers. As 
your President! says: “Surgery is a bad 
form of suggestive therapeutics,” but I al- 
ways feel that it must give the physician a 
better chance to let him have his patient with 
such tangible sources of mental worry re- 
moved. 

Though nearly all continue to complain 
of some shortness of breath, this symptom 
has been greatly improved in practically 
every case. 

1Dr. W. J. Mayo, 


Ill. INFECTED HZXMOTHORAX WITH OR WITH- 
OUT RETAINED FOREIGN BODIES 


These cases either come to us already 
draining or requiring incision. They are 
much more serious than ordinary empyemata 
and often demand more drastic means for 
their cure. The pathology is essentially 
different, for here we are dealing with a serous 
sac filled with masses of blood’ clots which 
have become infected and are slowly dis- 
integrating and there are often sequestra and 
foreign bodies. Every case of draining 
hemothorax arriving from the front should 
be carefully X-rayed and screened and if 
recovery is at all delayed should be explored 
under anesthesia. The original opening 
should be,enlarged by resection of several 
inches of one or more ribs and foreign bodies 
and all masses of decomposing blood clot 
must be thoroughly removed. The final stage 
should consist in a dry mopping of as much 
of the cavity as can be reached. Two large 
tubes should be used for drainage. 

Quite often the temperature does not come 
down at once and some patients are very 
much upset and may suffer from vomiting 
and abdominal pain at first. When the tem- 
perature has remained normal four days the 
patients are encouraged to get up and a day 
or two later begin the use of blowing bottles 
to help expansion of the lung. Some of the 
later stages of these cases I have treated by 
Moorhof’s bone filling, simply using it as a 
plug without any attempt at secondary suture. 

Cases are frequent in which cavities have 
not healed or have broken down, but these 
are nearly always due to retained foreign 
bodies or to inadequate rib resection, and they 
yield to thorough exploration. This should 
not be delayed because of negative X-ray 
examination, for the small sequestra, bits of 
cloth, etc., which may be keeping up the 
suppuration, will not show in the presence of 
the obscurity caused by much thickened 
pleura. In these cases and in fact in all cases 
of gunshot wounds of the chest, it is important 
to be alive to the possibility of concomitant 
injuries such as those involving the diaphragm 
or the neighboring viscera, for operative 
interference may disturb the favorable pro- 
gress of some such complicating condition. 
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Small localized empyema are very apt to 
be overlooked. Shortness of breath, sweating, 
and tachycardia are very suggestive symp- 
toms and in their presence very careful phys- 
ical and screen examination should be em- 
ployed. Negative exploration with the needle 
is not conclusive because the contents are 
often so much inspissated that they cannot 
be withdrawh in this way. Cases with sinuses 
require careful investigation and it must not 
be assumed that they are always connected 
with a demonstrable foreign body, for I have 
been surprised to find that the latter was out- 
side the cavity and safely shut off by its 
thick wall, the sinus being due to imperfect 
obliteration of the cavity. Small sinuses 
without a demonstrable cause may be cured 
by the use of Beck’s paste. 


IV. THROUGH-AND-THROUGH WOUNDS WITH 
IMPAIRMENT OF MOVEMENT AND EXPANSION 
Some few men so completely recover from 
these injuries and are so thoroughly restored 
that there are no signs or symptoms by which 
their casualty may be recognized, but in a 
great many recovery is very long delayed and 
incomplete. The invariable complaint is of 
varying degrees of shortness of breath either 
constantly present or set up by the least 
exertion. When such cases are investigated 
by ordinary methods they may only show a 
little general retraction of the affected side 
with corresponding diminution in air entry 


and breath sounds, but screen examination ‘ 


may furnish most valuable information. 
There is often an obvious shadow or a 
general mottling due to an unabsorbed hemo- 
thorax, while the edge of the retracted lung 
may be outlined as a well defined dark line. 


‘The diaphragm is often flattened, higher than 


its fellow and shows limited movement, or 
there may be obliteration of the costodia- 
phragmatic angle, the diaphragm being pulled 
up to the chest wall so that its upper surface 
is like an inclined plane instead of a dome. 
These conditions are constantly found after 
infected haemothorax, but the revelation is 
often surprising in the absence of infection. 
In other cases the shrinking and flattening is 
entirely limited to the lower part of the thorax 
particularly well marked if the left side is 


affected. The lower ribs may be almost con- 
cave. The great shrinking may be present in 
the absence of any evidence of unabsorbed 
hemothorax. As in the last group it is 
necessary to be constantly on the lookout for 
localized empyema of low-grade infection. 

The foreign body having traversed the 
lung is often lodged in the parietes or in some 
more distant part. As a rule it is not difficult 
to locate and to remove such foreign body 
and this may bring a certain amount of 
mental relief, but the symptoms are due to 
the damage caused to the thoracic contents 
and it is futile to remove the foreign body 
without an endeavor to cure the other 
symptoms. 

Graduated exercises, gymnastic measures, 
especially directed to expansion of the chest 
and the use of blowing bottles and other 
plans for expanding the lung have in my 
experience proved disappointing in their re- 
sults, but I am sure that these methods can be 
further developed and that much can be done 
by their aid. It is in this class of case that I 
have had some most encouraging results 
from thoracotomy. When there is old 
hemothorax, masses of organizing clot can 
be removed. The lung will commonly be 
found imprisoned in a sort of sheath formed 
of organizing blood clot and this extends on to 
the diaphragm interfering with its proper 
movement. Under these circumstances de- 
cortication is indicated. 

It is most interesting to see the lung reap- 
pear from its coat of mail and to realize that 
it again has the chance to expand normally. 
In dealing with these particular cases, I feel 
the want of an anesthetic apparatus which 
will easily allow of a change from ordinary 
inhalation anesthesia to a positive intra- 
pulmonary pressure in order to demonstrate 
the capacity of the lung for expansion and 
enabling the thorax to be closed with the air 
expelled from the pleura. I believe these 
indications are met by the Schumacher ap- 
paratus, but I have not had the opportunity 
of using it. In the cases in which there are 
only adhesions they can be separated either 
with the fingers or with long curved scissors. 
To completely liberate the lung those be- 
tween the base and the diaphragm must be 
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thoroughly dealt with. The thorax is com- 
pletely closed and as full breathing exercises 
as possible are carried out from the beginning. 
In those cases in which there has been sup- 
puration, the visceral covering is not easily 
separated and the underlying lung is easily 
torn. To meet this difficulty a series of 
longitudinal incisions with or without cross 
cuts appears to allow enough room for ex- 
pansion. The results in a limited number of 
cases have been surprisingly good. 

Many of the cases which we have just been 
considering have been repeatedly aspirated 
for hemothorax and there can be no question 
that recovery after this method frequently 
stops short of complete success. I have often 
wondered if a more thorough emptying of the 
pleura by thoracotomy at the time of the 
casualty would not lead to a greater propor- 
tion of complete cures. 


VI. INJURIES INVOLVING THE MEDIASTINUM 
OR DIAPHRAGM 


In this group are collected the cases in 
which foreign bodies in the mediastinum are 
associated with injuries of the lungs and 
pleura or in which the casualty has primarily 
involved the mediastinum only. Small for- 
eign bodies may be safely imbedded and with- 
out symptoms or they may lie on the trachea 
or bronchi and give rise to dyspnoea or to 
cough and sense of suffocation. Larger 
foreign bodies are likely to be associated 
either with persistent sinuses or with re- 
curring breaking down of the wound. As a 
rule they can be safely reached anywhere in 
the anterior mediastinum by a lateral ap- 
proach after removal or displacement of one 
or more costal cartilages. 

In all cases with sinuses wherever situated 
care must be taken to explore and to clear 
the track itself, for sequestra and bits of cloth 
are so likely to lie there where they are certain 
to cause mischief even after the successful 
removal of the foreign body. Foreign bodies 
embedded in the pericardium are not un- 


common and I have removed them from both 
the anterior and the posterior surface of the 
sac. 

When in the diaphragm foreign bodies may 
be associated with symptoms which suggest 
a casual relationship though I believe that 
such symptoms are more likely to be due to 
damage produced during transit of the chest. 


SUMMARY 

For the sake of clearness I would like to 
recapitulate what I consider to be the in- 
dications for operation in these late cases: 

1. Foreign bodies in the parieties with or 
without sinuses. 

2. Foreign bodies in the lung irrespective 
of size if associated with persistent cough. 
hemorrhage, or suppuration. 

3. Large foreign bodies in the lung even if 
the symptoms are purely nervous. 

4. All foreign bodies lodged in the pleura 
with or without empyema. 

5. All cases of infected haemothorax. 

6. All cases of through-and-through 
wounds with shrinking of the side, lessened 
lung expansion, and interference with move- 
ments of the diaphragm in which treatment 
by exercises, etc., has failed. 

The object of this paper has been to draw 
attention to what I conceive to be a neglected 
group of cases and to suggest that the later 
stages of gunshot wounds of the chest not 
only form important subjects for study but 
offer a large field for restorative surgery in 
which the rewards are commensurate with 
the risks. 

On going through my notes I find many 
cases that I now feel would have been bene- 
fited by operation, for as in all other branches 
of surgical enterprise, increasing experience 
brings increasing confidence and a desire to 
extend the benefits of operation. 

The success of thoracic surgery in this war 
is a pleasing recognition of the importance of 
general surgical principles in military surgery 
for which so many of us have contended. 
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THE EARLY TREATMENT OF WAR WOUNDS! 


By Coronet G. E. GASK, D.S.0., Lonpon, ENGLAND 


Consulting Surgeon, British Expeditionary Forces in France 


Station is the most advanced unit in 

which efficient hospitalization can be 
given to the wounded. In the early days of 
the war it was not contemplated that much 
surgery should be done in these units, which, 
as their name implied, were intended as cen- 
ters for the evacuation of wounded to the base 
where the surgery was to be done. 

Experience has shown that this was a mis- 
take, for the sooner a man can be operated 
upon and his wound excised and cleaned, the 
better the result. The natural sequence has 
been the development of the Casualty Clear- 
ing Station to be an important surgical center. 

In order to make things clear, let me de- 
scribe quite briefly the position and constitu- 
tion of a Casualty Clearing Station. The 
hospital is placed usually from six to ten miles 
behind the firing line so as to be out of danger 
of all but long range gunfire. It is always 
adjacent to a railhead up to which ambulance 
trains can come to evacuate the patients to 
the base. 

The medical staff consists of a commanding 
officer and six medical officers with from ten 
to fifteen trained nursing sisters. This staff 
may be augmented by surgical teams sent 
from other parts of the army, so that during a 
battle twelve or fifteen teams may be at work. 

The essential medical elements of a Cas- 
ualty Clearing Station are: 

1. Reception ward, 

Dressing room, 
Pre-operation ward, 
Resuscitation ward, 
X-ray room, 
Operating theater, 
Postoperative wards, 
Acute medical ward, 
. Evacuation wards. 

The patients are accommodated in tents, 
huts, or buildings according to the position 
and character of the fighting, and material 
available. 


| N the British service the Casualty Clearing 
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Reception ward. Here the wounded are off- 
loaded from the ambulance cars and the clerks 
take the particulars from which the casualty 
lists are compiled. 

Dressing ward. From the reception ward 
the men go into the dressing ward, through 
which every single patient is passed and where 
the future course and treatment of each pa- 
tient is decided. This is what the French term 
triage and we call “reception” or “sorting.” 
It is most important work, requiring sound 
experience and cool rapid judgment. 

Here orderlies cut down the dressings, ex- 
posing the wound ready for the officer-in- 
charge to make his examination. This officer 
looks at the field medical card, notes the 
entry, e. g., gunshot wound of buttock, or 
gunshot wound of thigh with fracture of 
femur; he assures himself that antitetanic 
serum has been given and noted and then he 
examines the nature and extent of the wound 
and the physical condition of the patient and 
makes his diagnosis. 

He has now to decide what shall be done, 
and the. following courses are open: (1) A 
man with a trifling wound may be returned to 
duty. (2) Aman witha wound not requiring 


‘operation but yet incapacitating him from 


duty is dressed and sent straight to the evacu- 
ation ward to go away by the next train. 
(3) Patients requiring operation are sent to 
the pre-operation ward, if necessary via the 
X-ray room. (4) Very seriously wounded, 
suffering from shock or loss of blood, who 
owing to their condition are unfit to stand 
immediate operation, are sent to the resusci- 
tation ward. 

The officer in charge of the reception depart- 
ment must be very familiar with the working 
of his hospital and have full knowledge of the 
capacity and number of the surgeons, for dur- 
ing times of stress it is useless to send more 
cases for operation than the surgeons can deal 
with. It becomes his duty to estimate the 
number of operations that can be done, select 


1 Prepared for presentation before the ninth annual session of Clinical Congress of the American College of Surgeons. 
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those cases that are most suitable or most ., 


urgent, and evacuate the others to the base. 

Pre-operation ward. Here cases are made 
ready for the operating theater. Strippers 
are at work taking off the mud-caked and 
blood-soaked clothes, washing the patients, 
and putting them into pajamas. 

Resuscitation ward. In this ward are gath- 
ered the wounded who from cold, fatigue, loss 
of blood, or shock are unfit for operation. It 
is a pitiable and heartrending sight on which 
it does not do to dwell. Better is it to grip 
the spirit of a motto which appeared over the 
entrance of one of these wards: ‘‘Dum spiro 
—cheerio.” Active bodies of men have been 
working on the ‘‘shock problem.”” Much has 
been done already to bring apparently hope- 
less cases back to life and more is being done 
day by day, now that transfusion of blood is 
coming into general use. This is largely owing 
to the influence of the American surgeons who 
came to supply our need and earn our love, 
gratitude, and admiration working with us 
and for us in our hospitals. 

Operating theater. ‘These are not the beauti- 
ful marble palaces we contrived in civil prac- 
tice. During mobile warfare they are in tents 
with meagre furnishings. The average theater 
contains eight tables and is so arranged that 
each surgical team is self-contained, with its 
own sisters, orderlies, and instruments, all ar- 
rangements being designed to promote rapid 
and efficient work. 

Postoperative wards. In these are gathered 
those pateints who from the severity of wounds 
or nature of operation are considered unfit to 
travel. These wards are equipped with beds 
and made as comfortable as possible. 

Treatment of wounds. During the four 
years of war so much has been written on the 
treatment of wounds, so many methods have 
been advanced, lauded to the skies, and prac- 
ticed for a time only to be discarded, that it 
is difficult to remember them all, discuss them 
intelligently, or give credit where credit is 
due. For this reason I propose only to tell 
you what I myself now believe to be the best 
treatment, realizing that many surgeons 
differ from me, and knowing full well that 
excellent results may be obtained by many 
different methods. 


The basis of all successful treatment of 
wounds is early mechanical cleansing by 
surgical operation conducted under aseptic 
precautions. By this is meant the removal of 
all dead or damaged tissue, together with all 
foreign bodies such as the missile, portions of 
clothing, or splinters of wood. If this is done 
and is followed by closure of the wound 
either immediately by “primary suture” or a 
few days later by ‘‘delayed primary suture,” 
then a very large percentage of wounds heal 
by first intention, with a resultant saving of a 
great many lives and an immense reduction 
in the period of convalescence, labor of 
medical officers and of dressing material. 

Excision and suture have caused quite a 
revolution in the general treatment of gun- 
shot wounds. 

Antiseptics. Little has been said in this 
paper about antiseptics, the reason being 
that it is my firm conviction that they are of 
little importance. The important thing is 
that a wound should be subjected to a com- 
plete, early, mechanical cleansing before 
organisms have time to multiply and invade 
tissues. If this is done, it matters little 
whether a wound is swabbed with ether, 
flushed with Carrel-Dakin solution, smeared 
with “bipp” paste, or packed with flavine. 
As long as the wound is cleansed mechanically 
and no more organisms put in, then the 
wound will remain clean and may be closed 
at an early date. 

An interesting experiment was made during 
last winter. One entire Casualty Clearing 
Station was set apart for the purpose ol 
ascertaining the possibility of excising an 
suturing wounds on a large scale. Previou 
to this it was well known that many wounds 
had been excised and sutured successfully. 
It was the routine treatment to excise and 
suture the scalp in head wounds; it was the 
same for wounds of the knee-joint, of the 
abdomen, and more latterly, of the chest. It 
had never been demonstrated, however, that 
the method could be applied on a large scale 
to all manner of wounds. 

The experiment was conducted on the 
following lines: A bacteriological examination 
was made of every wound selected for the 
purpose. It was found that the large majority 
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were infected, and most of them with a great 
variety of organisms, both aerobic and 
anaerobic. The patient was then sent for 
surgical treatment. There were three sets of 
surgeons, and each of the three sets treated 
the wounded in three different ways. In each 
case the wound was first excised and then it 
was treated with either saline, or ether, or 
“bipp”’ paste. 

The results by all methods were extra- 
ordinarily good. Primary union was ob- 
tained in over 80 per cent of the cases, among 
which were many compound fractures. Be- 
tween the three methods used there was very 
little choice to be made. It is true that some 
surgeons leaned more to one method than 
the other, but the main fact that stood out 
clearly was that the essential treatment con- 
sists in early complete mechanical cleansing 
of the wound followed by early closure. 

This method is described by some as a 
surgical revolution. Of course it is not; it is 
rather a return to sanity. We have been 
blinded by the advocacy of all sorts of anti- 
septics which instilled into wounds were 
supposed to kill off all organisms. 

The following facts have emerged from this 
experiment: 

1. Over 80 per cent of the wounds treated 
by excision and suture healed by first in- 
tention. 

2. Gas gangrene, one of our great bug- 
bears in the early years of the war, is no 
longer to be feared, provided that early and 
efficient surgery can be rendered. 

3. The most dangerous organism to the 
patient and the one that defeats our efforts 
up to the present is the hemolytic strepto- 
ceccus. Primary suture failed in practically 
every case infected with this organism. 

4. Patients whose wounds had been ex- 
cised and sutured at once, if put on the train 
and sent down to the base, did badly. The 
reason appears to be that the operative 
treatment does not get rid of all organisms, 
and though the tissues are capable of dealing 
with them if conditions are favorable, the 
commotion and shaking of the train causes 
a little fresh bleeding and provides the re- 
maining organisms with conditions favorable 
for their growth. 


The result was the establishment of the 
following routine: If a wound is excised and 
sutured, the patient is kept in the hospital 
under the care of his surgeon until all risk of 
suppuration is over. During quiet times it is 
possible to retain such cases in the casualty 
clearing stations, but in busy times, in times 
of battle, the holding capacity of these 
hospitals is not nearly enough; they must be 
cleared. 

To meet this difficulty the following prac- 
tice has been evolved: At the casualty 
clearing station the wound is cleansed by 
excision. It is then lightly packed with 
either dry gauze or gauze soaked in flavine or 
parafiin. The patient is then sent down to the 
base, having attached to him a distinctive 
label, ‘‘For Delayed Primary Suture.” At 
the base the patient is taken to the theater, 
placed under anesthetic, and the wound if 
considered suitable is then sutured. Following 
this plan thousands of wounds have been 
sutured this year. 

This “delayed primary suture” or sulure 
primitive retardeé, as the French term it, has 
shown itself even more successful than the 
primary suture for the reason that if a case 
is going to go wrong from infection with the 
hemolytic streptococcus, it will do so early 
and such a case will be reserved for secondary 
suture, 

Favorable time for operation. The best 
time is as soon as possible, provided that the 
patient can stand the operation. The average 
time between receipt of the wound and arrival 
at the casualty clearing station is twelve to 
eighteen hours, and wounds excised about 
this time usually do well. It has been shown 
though that a wound can be excised and 
sutured successfully even up to and after 
forty-eight hours. 

Technique. There is nothing difficult or 
complicated about this; cleanliness and care 
are the requisites. The essential is to remove 
every scrap of dead or badly injured tissue 
and every foreign body, whether a bit of 
shell, splinter, or cloth. In order to make a 
complete removal of all dead tissue, it is 
necessary to expose every recess and corner 
of the wound. This often involves a long 
incision, which should be planned to allow of 
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free exposure and subsequent closure. This 
closure of the wound is often difficult on 
account of loss of substance, and calls for 
ingenuity on the part of the surgeon. Much 
may be done by undercutting and insertion 
of deep tension sutures. Drainage tubes are 
in disfavor. As a rule they do not drain and 
act only as foreign bodies. Considerable use 
is made of filiform drains, a few strands of 
fishing gut or a bit of pewter wire giving 
sufficient room for the exit of any collected 
serum 

After suture rest is necessary, but it must 
always be borne in mind that the object of the 
surgeon is not only to get union of his wound; 
he desires to establish restoration of function. 
It is likely that we have been too conservative 
in our methods and have rested limbs and 
fixed joints for too long a time, giving rise to 
all sorts of contractures. It is my belief that 
after closure, very few wounds other than 
fractures require splinting for more than two 
or three days. The patient himself is the best 
judge, he will never hurt himself by movement 
and it is a safe rule to allow movement up 
to the limit of the patient’s toleration. 

The psychological side of the soldier is 
worth studying, too. He is much more likely 
to get well quickly if allowed to move about 
and be encouraged to move about at an early 
date. These remarks apply to every type of 
wound, whether of the soft parts, of the 
abdomen, or of the chest or skull. The earlier, 
more careful, and more complete the surgery, 
the better the result. That is the reason why 
Casualty Clearing Stations have become 
important surgical centers. In other words, 
the surgeons are taken to the wounded and 
not the wounded to the surgeon. 

The lightly wounded men. The previous re- 
marks have related rather to the seriously 
wounded to whom all our humanitarian 
instinct goes out. It is only right and proper 
that all our efforts should go to succor them 
and save their lives and limbs. From a 
military standpoint, from the standpoint of 
reducing wastage of man power, which in the 
long run is also humanitarian, the treatment 
of the lightly wounded men is of the greatest 
importance. In the past there has been rather 
a tendency to neglect these men as not re- 


quiring urgent operation. During a battle 
they arrive at the Casualty Clearing Station 
in large numbers. Supposing for instance 
that during a battle one thousand wounded 
arrive at a Casualty Clearing Station, roughly 
six hundred will be walking wounded and 
four hundred stretcher cases. The walking 
wounded suffer from all variety of wounds, 
from light scratches to moderately severe 
injuries with or without retention of foreign 
body. Naturally when there are many more 
wounded than can be dealt with, the irresistible 
tendency is to treat those cases most in need 
of treatment; life saving must come first. 
Therefore the lightly wounded must be 
evacuated, and they go to the base as quickly 
as they can be got away by the train. If 
these cases are not treated at the base, many 
of them suppurate, and a man with a small, 
almost negligible wound may be incapacitated 
for two or three months or more. 

To remedy this we have recently organized 
large hospitals at the base, to which the lightly 
wounded are sent as quickly as_ possible. 
These hospitals are organized to get as many 
surgeons as possible into action at once, and 
all efforts made to pass as many wounded as 
possible through the operating theater before 
the wounds suppurate. Here the wounds are 
excised and sutured. The results have been 
most happy; in our particular hospital during 
recent fighting they had go per cent of success 
from suture under these conditions. One of 
the hospitals was under the direction of 
Colonel George Crile, to whose brilliant in- 
spiration we owe much. Colonel Crile made 
some very interesting and important observa- 
tions. He made composite temperature charts 
from patients whose wounds had been excised, 
treated with ether, alcohol, saline solution, 
flavine, or “bipp” paste. The best temp- 
erature charts were obtained from those 
patients whose wounds had been treated with 
saline only. 

Battle technique. It has been suggested a 
battle technique should be developed; that 
instead of doing good surgery for a com- 
paratively small number of men, a larger 
quantity of unfinished surgery should be 
done. In my opinicn this is absolutely wrong. 
As it is, it is hard enough during battle to 
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maintain a high standard, but let us always 
aim at the ideal. 

The main principles of surgery are as true 
in war surgery as in civil practice. The great 
advances which surely have been made in war 
surgery are not due to the discovery of any 
new principles, but are due to the develop- 
ment of a medical organization which permits 
the application of surgery near the front and 
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enables surgeons to treat the wounds before 
infecting organisms have time to invade the 
tissues. 

It is the aim of this paper to speed the 
coming of that ideal medical organization 
which will permit the treatment of each 
wounded man in such a way that suppuration 
will become as rare in military as in civil 
practice. 
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which not only interprets disease con- 
ditions from the clinical and pathologic 
standpoint, but also endeavors to arrange 
facts in orderly array, to follow the natural 
history of the disease and its relations to other 
disease processes of which it either is a part or 
with which it may become associated as a 
cause or an effect. Such philosophy does not 
follow a direct pathway, textbook fashion, 
but strives rather to secure a perspective of 
the devious paths along which knowledge of 
disease in general has advanced; its ultimate 
goal is the full exploration of the breadth as 
well as the length of the road. In this manner, 
I believe, we may acquire wisdom. 

Our knowledge of acute perforations of the 
abdominal viscera had its origin largely in 
perforative appendicitis, although the first 
perforations studied were those of the stom- 
ach. To the late Reginald Fitz, of Boston, we 
owe our earliest organized knowledge of three 
most important surgical conditions: The re- 
lation of appendicitis to general septic peri- 
tonitis, of perforations of the pancreas to fat 
necrosis, and of the diverticulum of Meckel, 
its infections and perforations, its frequent 
occurrence in the young, and the ironing-out 
process of development and gas pressure by 
which Meckel’s diverticulum becomes less 
evident in the old. The work of Fitz was done 
largely postmortem. His investigations con- 
nected cause with effect, but as they began in 
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the dead and ended in the grave, an exagger- 

ated notion of the fatality of acute perfora- 

tions in general was obtained. The evidences 
of perforations were almost lost in the perito- 

nitis which ensued and which caused the death 

of the patient. In speaking of acute perfora- 

tions, we visualized the dead man with a gen- 

eral septic peritonitis. 

The slow process of developing a living 
pathology was taken up by the surgeon, and 
little by little the ravages of the fatal septic 
peritonitis were separated from the cause. 
We began to see that not all perforations ended 
fatally and that many factors came into 
play which might permit of spontaneous re- 
covery from any particular perforation. These 
factors concerned the quantity and viru- 
lence of the leakage from the perforating or- 
gan, the general resistance of the patient, 
and the local anatomic situation of the per- 
foration with relation to the prospects of lim- 
iting, by adhesions, the spread of the contamin- 
ation and resulting peritonitis. The mechan- 
ical relations of the perforated viscus to the i 
omentum, colon, and other peritoneal cov- 
ered organs as well as to the abdominal wall, 
which would permit of barricades against 
further spreading, and especially those me- 
chanical factors which prevent contamination 
of the small intestine with its peristalsis, re- 
ceived merited attention. The dictum that 
“cathartics kill the patient with acute per- 
foration” was generally accepted. The fact 
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that restriction in diet, the washing out of the 
stomach, and water by rectum lessened the 
danger of the spreading of contamination and 
infection by peristalsis was established by 
Ochsner and Murphy. Even the most con- 
servative surgeon began to wake up to the 
fact that after contamination had passed into 
peritonitis the most important factor was the 
peritonitis, and that the so-called early oper- 
ation was not related in time to when the 
surgeon saw the patient but to the time when 
the perforation took place. How well we re- 
member those great debates on appendicitis, 
when the surgeon in the heat of argument 
said that he “‘always”’ did so and so, when he 
meant “often,” and the safety of his patient 
depended on the fact that he was a better sur- 
geon at the operating table than on the ros- 
trum. When contamination was allowed to 
pass on to peritonitis, the surgeon had lost his 
great opportunity, and the second dictum was 
reached: If you must operate in peritonitis 
for a local lesion, ‘‘get in quick and get out 
quicker,”’ choosing a time when intervention 
can be safely made rather than to bring a sur- 
gical catastrophy on a patient who has only 
a narrow margin of safety. We learned that 
the peritoneum had marvelous powers of re- 
sistance to infection, and that the surgeon 
could act only in the capacity of an aid to 
those natural processes which led to recovery. 

It can no longer be said that we are opera- 
ting for perforation when we do a laparo- 
tomy on from the third to the sixth day of a 
generalized peritonitis. An operation, how- 
ever, may be wise in order to remove a still 
active primary focus or secondary deposits 
of virulent infection, in the hope of limiting 
the spread of the disease. Acute perforations 
of the abdominal viscera then, so far as the 
peritoneum is concerned, may be divided in- 
to three stages: (1) The stage of contamina- 
tion, shown by more or less shock and local- 
ized pain and tenderness. This is followed by 
(2) the stage of reaction; we might well say 
the fatal stage of reaction, because so many 
patients with acute perforations slip by the 
stage of contamination in which they could 
have been safely operated on, into (3) the 
Stage of general peritonitis. The apparent 
improvement which takes place in the period 


of reaction leads to the belief that the patient 
is better. Muscular rigidity and tenderness 
are usually present but may be absent in the 
middle-aged, fleshy man whose peritoneum 
has become anesthetic by reason of fat de- 
posited behind it. 

The anatqmic situation of the appendix is 
such that the prospects of the localization of 
the sepsis and spontaneous recovery are usu- 
ally good. Recovery, yes, from that particu- 
lar attack. It is probable that not far from 
70 per cent of patients with acute perforation 
of the appendix might recover from one at- 
tack spontaneously, but a death rate of 30 
per cent is a frightful one. No battles of the 
present war would probably have a death 
rate which would exceed it, although they 
might have a casualty of go percent. In acute 
perforative appendicitis we have a casualty 
of 100 per cent, and let us accept as probable 
a 30 per cent death rate. But such patients 
recovering spontaneously, cannot be said to be 
well. The majority will have future attacks 
in one of which they may not be so fortunate 
as in the first. I have seen several patients 
more than 60 years of age with acute intesti- 
nal obstruction from bands of adhesions that 
had their origin in a so-called spontaneous 
recovery from inflammation of the bowels 
when a child. 

There is a curious relationship between 
acute perforations of the gall bladder into the 
free peritoneal cavity and acute perforative 
appendicitis. I have seen a number of simul- 
taneous perforations of the gall bladder and 
appendix. In these cases the gall bladder has 
usually contained stones, the pus has had a 
strong colon odor and its bacterial flora has 
been similar to that in the pus escaping from 
the appendix. The first case of this kind un- 
der my observation resulted most unfortu- 
nately, as the condition of the appendix es- 
caped attention. The gall bladder had per- 
forated and a beginning septic peritonitis with 
a good deal of turbid fluid was present. The 
patient had been ill with acute symptoms for 
more than 72 hours. I, therefore, removed 
the stones as quickly as possible, drained the 
gall bladder, and evacuated the fluid con- 
tents of the abdomen, made a rapid toilet, and 
inserted drains. The patient died 48 hours 
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later, when I found that there had been a per- 
foration of the appendix, with an abscess im- 
perfectly walled off, into which a fecal con- 
cretion had escaped. Had I discovered the 
true condition of the appendix at the time of 
operation there is little doubt that the patient 
would have recovered. Since that time, I 
have always examined the appendix in cases 
of acute perforations of the gall bladder, and 
in a number of instances have seen similar 
conditions. It would appear that, insuch cases, 
the infection started in the appendix and was 
carried through the portal circulation to the 
gall bladder already infected and containing 
stones. 

Perforations of the gall bladder into the free 
peritoneal cavity should and would give the 
best results of any, were it not for the fact 
that the patient has usually had previous at- 
tacks of cholecystitis and believes the pres- 
ent attack is similar to those that he has had 
before. Early operations, therefore, in such 
acute perforations of the gall bladder are less 
liable to be insisted on, and the patient dies, 
not because of the acuteness or character of 
the infection, but because of the lateness with 
which operative procedure is carried out. 

Infection reaching the liver by way of the 
portal circulation is much attenuated by the 
action of the liver cells, and the escape of sep- 
tic material from the gall bladder and bile 
ducts has a tendency to set up a .ather mild 
peritonitis. On several occasions I have found 
a perforated gall bladder with escaping gall 
stones and beginning peritonitis. In two in- 
stances I have removed hundreds of stones by 
scooping them and the fluid exudate out of 
the pelvis with the gloved hand, and finally 
stopped without satisfying myself that I had 
actually removed all the stones. Such patients 
operated on in the first 48 hours, have re- 
covered. 

The anatomic surroundings of the gall 
bladder are excellent from the standpoint of 
protection. The parietal peritoneum, the un- 
der surface of the liver, the transverse colon, 
and the omentum all combine to localize the 
contaminating material which may escape 
from the perforation. Free perforation, there- 
fore, while it often takes place, is commonly 


_ limited by a rapid protective peritonitis with 





plastic exudate confined to the immediate vi- 
cinity of the gall bladder. 

Gall stones are foreign bodies. While they 
may remain for long periods of time without 
evidence of active infection, they are a poten- 
tial source of focal infection in the produc- 
tion of endocarditis, etc., and when acutely 
infected are the common cause of biliary 
cirrhosis, chronic pancreatitis, etc. We have 
found a higher percentage of so-called essen- 
tial hypertensions in connection with gall- 
stone disease than in any other surgical dis- 
order with which we have come in contact. 

The association between the diseases of the 
gall bladder and biliary tract and the pan- 
creas is shown by the fact that go per cent or 
more of all the patients having acute and 
chronic diseases of the pancreas’ that we have 
operated on have had infected gall bladders 
and, usually, gall stones. To all intents and 
purposes, acute fat necrosis and hemorrhagic 
pancreatitis are the results of perforation of 
the pancreas and the escape of its secretions. 
The area of distribution of escaping contents 
from the pancreas is determined by the feetal 
pancreas rather than by the adult anatomy; 
the pancreas in foetal life is entirely surrounded 
by peritoneum, the posterior layer of which 
in the adult has become converted into con- 
nective tissue with the formation of the cap- 
sule. 

The danger of the acute processes of the 
pancreas which may be spoken of pictorially 
as acute perforations, depend almost entirely 
on whether or not infection co-exists. I have 
seen aseptic fat necrosis with a large soft pan- 
creas, almost like pudding in a bag, and acute 
and subacute pancreatitis in every phase from 
the earliest, with free peritoneal fluid and 
most widespread fat necrosis, through all the 
stages to spontaneous recovery which is a not 
infrequent termination. This is also true of 
the pancreatic apoplexies which cause hem- 
orrhagic cysts. I have seen a considerable 
number of these aseptic, localized collections 
of blood in and about the pancreas; the pa- 
tient gives a history as in fat necrosis of a 
most serious, acute illness which gradually 
subsides and leaves hemorrhagic residue. It 
is said that activation of the pancreatic juice 
by the duodenal secretions is necessary to : 
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precipitate pancreatitis with fat necrosis or 
hemorrhage. Infection certainly plays the 
chief part in determining whether or not the 
patient will recover. At various times I have 
opened abscess cavities connected with the 
pancreas and on several occasions have lifted 
out a slough which apparently represented the 
whole of the pancreas, but the recovery of the 
patient without diabetes or other sequale 
showed that not all the pancreas had been re- 
moved. 

Deaver has called attention to the possibil- 
ity of the infection of the pancreas through 
the lymphatics. The pancreas has five sources 
of blood supply and lymphatic connections 
with each. With his usual clarity of vision, 
Deaver points out that the pancreas has two 
entirely different secretions, a lipolytic or fat 
splitting ferment which saponizes the fat, 
producing the little areas of lipase that we 
call fat necrosis, and tripsin which acts on the 
protein tissue, especially the blood vessels, 
causing the hemorrhage. Whipple calls at- 
tention to a proteose substance which may be 
produced and cause rapid and fatal toxemia. 
These observations explain the clinical con- 
ditions that we find in the acute forms of pan- 
creatitis. I have been much interested in the 
recent work of Watts and others in regard to 
acute pancreatitis and the necessity for di- 
rect procedures on the acutely inflamed pan- 
creas. Our experience, however, leads me to 
take rather a conservative view and to con- 
tent myself with the anterior abdominal ap- 
proach to the pancreas and drainage of collec- 
tions, septic or otherwise, as they occur, rath- 
er than to anticipate their occurrence by pan- 
creatic incisions. It would appear that, as a 
result of our early postmortem knowledge and 
tragic experience with an occasional acute 
pancreatitis, we have been inclined to under- 
estimate the ability of the tissues concerned 
to localize or cure a large number of the acute 
pancreatic inflammations. 

Perforations of the duodenum into the free 
abdominal cavity are the most common of all 
types of acute perforations, but, fortunately, 
the duodenal content is more or less sterile, 
small in quantity, and has a tendency to grav- 
itate into the region of the appendix. For this 
reason the preoperative diagnosis is often ap- 


pendicitis, and a high percentage of patients 
make a spontaneous recovery from that par- 
ticular attack. Not infrequently the appen- 
dix is removed showing evidences of peritonitis 
on its surface but without disease of the mu- 
cosa, and the true cause of the trouble is not 
discovered. The patients recover in most in- 
stances in spite of the removal of the appen- 
dix ataninopportuné time, and later they have 
a recurrence of the duodenal trouble, event- 
ually coming to operation for its cure. In 
nearly all of our earliest operations for acute 
perforations of the duodenum a negative ex- 
ploration of the appendix was first made and 
the perforation of the duodenum was found 
during further exploration. It is fortunate in- 
deed that an incision one inch to the right of 
the midline through the rectus muscle en- 
ables the surgeon to make a comprehensive 
examination of the appendix, gall bladder, 
pancreas, duodenum and stomach, and gives 
him ample opportunity to do whatever is 
necessary without regard to the preoperative 
diagnosis. We have operated on perforating 
duodenal ulcers in almost every stage of re- 
covery. The duodenum is unusually well sit- 
uated, anatomically, for the formation of pro- 
tective adhesions to the gall bladder, gastro- 
hepatic omentum, transverse colon, etc., 
which quickly limit the spread of the contam- 
ination, and after some hours of pain from 
protective peritonitis, there may be only mus- 
cular rigidity and localized pain to mark what 
was in the beginning a free perforation. 

Whether or not a certain condition would 
be called free perforation might depend, to a 
large extent, on whether the operation is done 
in the first ten or twelve hours, before limit- 
ing adhesions are formed, or in the subacute 
or chronic stage when the perforation is closed 
by plastic lymph and the peritonitis has be- 
come limited. In a large number of cases of 
acute perforations in the stage of contamina- 
tion or localized infection, we have operated 
in the first eight or ten hours, and recovery 
has nearly always occurred. The results, how- 
ever, have been much less fortunate when 
the operations were done between 10 and 30 
hours; a general spreading septic peritonitis 
quickly brings many of the patients to a con- 
dition in which an operation as a last resort 
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will probably be unsuccessful; a number, how- 
ever, will, after 48 hours, be greatly improved 
and operation can be done safely. When it is 
possible to operate on an acute free perfora- 
tion in the first 10 hours, not only will the per- 
foration be closed and the contamination pre- 
vented from passing into a peritoneal infec- 
tion, but a gastro-enterostomy may be done 
which means a cure of those conditions that 
depend on the ulcer and that probably would 
not have been cured by a mere closure. 
What has been said about acute perfora- 
tions in chronic ulcers of the duodenum ap- 
plies to ulcers of the pyloric end of the stom- 
ach, and, to a considerable extent, to perfora- 
tion of ulcers on its posterior wall. Perfora- 
tions of the stomach are much less favorably 
situated than ulcers of the duodenum in re- 
lation to the prospects that the spread of con- 
tamination will be quickly limited by neigh- 
boring structures. The stomach often has a 
considerable quantity of contents, at the time 
of perforation, in a more or less septic condi- 
tion as contrasted with the rather sterile duo- 
denum, so that there is a greater prospect of 
an escape of a large amount of septic mater- 
ial into the area of the small intestine instead 
of gravitating, as from the duodenum, down 
through Morison’s space in front of the right 
kidney to the iliac fossa. Ulcers of the pos- 
terior wall of the stomach frequently become 
adherent to the pancreas, and along the lesser 
curvature the gastrohepatic omentum is a 
good protection. Anterior perforations have 
a high mortality unless operated on early for 
the reasons I have outlined. Fortunately, 


free perforations of the stomach are the least 
common of all perforations. 


SUMMARY. 


1. It may be said that a considerable per- 
centage of free perforations are spontaneously 
closed and that the area of peritonitis is lim- 
ited through natural processes; the death rate 
is possibly about 30 per cent but the 70 per 
cent of patients who may recover spontane- 
ously from the attack are not cured. 

2. An exploration through a longitudinal 
incision just to the right of the midline gives 
the surgeon an opportunity to make a care- 
ful exploration and to deal with any or all va- 
rieties of perforation. 

3. Early operation, that is within the first 
8 hours, barring accident, means recovery, be- 
cause the stage of contamination has not yet 
passed on to infective peritonitis, and meas- 
ures may still be taken for the permanent 
cure of the condition which leads to the per- 
foration. 

4. Chronic conditions usually precede 
perforation and give ample warning of their 
presence before it takes place. While this is 
accepted, so far as the appendix is concerned, 
it has not been so generally recognized that 
gall stones are foreign bodies which need only 
infection to lead to the most widespread per- 
itonitis, cholangitis, biliary cirrhosis and pan- 
creatitis. 

5. Chronic ulcers of the stomach and duo- 
denum, after a reasonable attempt has been 
made at medical cure, should be looked on as 
surgical maladies. 








| 


otad 








BUBIS: 


TORSION OF GREAT OMENTUM DURING PREGNANCY 33 


TORSION OF THE GREAT OMENTUM DURING PREGNANCY 


By J. L. BUBIS, M.D., CLEVELAND, Onto 
Assistant in Obstetrics, Mt. Sinai Hospital 


ORSION of the great omentum, per se, 

is considered an infrequent pathological 

condition, only 131 cases having been 
reported in medical literature prior to 1914. 
I have found no report of its occurring during 
pregnancy. The following case is therefore 
reported: 


Mrs. S., age 26, married two and a half years. 
The patient has had the usual diseases of childhood. 
She has never had any bowel trouble previous to her 
last pregnancy. Six months after her marriage, she 
had a four months’ miscarriage following a fall, from 
which recovery was uneventful. Since then, her 
menstruation has been regular, lasting three days, 
with the usual amount of flow, and accompanied by 
very little pain. Fifteen months later she again 
became pregnant. 

On March 2, 1916, examination at my office 
showed the following: Her heart and lungs were 
negative. There were no tender points on abdominal 
palpation, and pelvic measurements showed a male 
type pelvis. The uterus was found enlarged to the 
size of a four months’ pregnancy. It was smooth, 
regular, movable, but pushed to the right side by a 
distended bladder. The other classical signs of 
pregnancy were also present. The urine was nega- 
tive and the blood-pressure 110-76. She was feel- 
ing well and complained only of a slight constipa- 
tion, for which liquid paraffin was prescribed. 

On April 5, 1916, when she was about five months’ 
pregnant, the patient came to my office complaining 
of slight abdominal distention, constipation, and 
some fullness in the right lower abdomen. Tem- 
perature, pulse and respiration were normal. An 
enema and aromatic cascara were prescribed. 

April 7, 1916. She complained of an increasing 
tenderness just above the uterus about half way 
between the umbilicus and the right cornua of the 
uterus. A milk diet, rest in bed, and an enema 
were advised. 

April 8, 1916. No relief was obtained from the 
above treatment. Temperature, pulse, and respira- 
tion were normal. An ice bag was then applied. 

April 9, 1916. The pain at the tender spot was 
gradually increasing. There was no nausea or vom- 
iting. The bowels were kept open with enemata. 
At 4 p. m. her temperature and pulse had risen to 
99.1 and 110° respectively, and she complained of 
feeling “sick.” The abdomen was regularly dis- 
tended, the lower part being occupied by a five 
months’ pregnant uterus which was distinctly 
palpable and easily outlined. Foetal movements 
could be felt. No abdominal distention of the 


stomach or of the intestines was demonstrated, no- 
were peristaltic movements observed. 

Along the anterior upper right surface of the 
uterus, extending almost in a straight line, from 
above downward, four small nodules could be pal- 
pated. There was slight abdominal rigidity but not 
in proportion to the severe pain caused by pressure 
on the tender spot described above. No definite 
mass was palpated, nor was there evidence of fluid 
in the flanks. 

An operation was advised and accepted for the 
following reasons: the pain, temperature, and pulse 
were increasing and delay meant increased danger 
to mother and foetus. Although no definite diag- 
nosis could be made, the clinical history, the 
symptoms and progress of the case warranted an 
immediate exploratory examination. 

The operation was performed under ether anzs- 
thesia. A right rectus incision, three inches long, 
was made at the level of the umbilicus. After in- 
cising the peritoneum, a considerable amount of 
uncoagulated, bloody fluid escaped. A thickened 
discolored mass, slightly adherent to the posterior 
wall of the uterus and extending down to the cul-de- 
sac was then loosened and delivered through the 
incision. This proved to be the large omentum, 
swollen, oedematous, twisted a number of times on 
its long axis, and gangrenous at the lower part. 
The veins were swollen, enlarged and some contained 
blood-clots. The whole omentum was removed close 
to the transverse colon, after tying it off with inter- 
rupted plain catgut. A small, slightly adherent, 
firm appendix with its tip pointing upward and in- 
ward, was then removed. Section showed an ob- 
literating appendix. There was also a marked 
Jackson’s membrane present. On the upper, an- 
terior surface of the uterus were four small fibroids 
ranging in size from one-half to one centimeter in 
diameter. The abdominal incision was closed in 
layers without drainage, and the patient was re- 
moved to her-room in good condition. The con- 
valescence was perfectly normal and the patient 
was out of bed at the end of two weeks. 

The pregnancy progressed smoothly until July 
23, 1916. The membranes ruptured about noon and 
labor pains began within an hour. At 7 p.m. the 
cervix was completely dilated, the labor pains were 
very strong and regular and occurring about every 
two minutes. The foetal head was in the R. O. P. 
position. Under anesthesia, the head was rotated 
to the R. O. A. position, and an eight months’ 
foetus was easily delivered with medium forceps. 
The child weighed six pounds four ounces. A 
normal, intact placenta and membranes were ex- 
pelled fifteen minutes later. The uterus contracted 
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firmly and examination showed a second degree 
laceration of the perineal body. This was imme- 
diately repaired with No. 2 chromic catgut sutures. 
One drachm of the fluid extract of ergot was given 
when the patient awoke from the anesthetic. 

The next morning the patient complained of 
abdominal distention, pain, and inability to void. 
Examination showed the uterus enlarged, relaxed 
and extending up to the right costal margin. Vigor- 
ous uterine massage expressed two very large blood- 
clots and 500 cubic centimeters of urine. A firm 
abdominal binder was applied and 2 drachms of the 
fluid extract of ergot were given. No further 
trouble was encountered during the lying-in period. 

January 9, 1917. Vaginal examination showed 
the uterus in good condition and freely movable. 
No nodules on the anterior surface of the uterus 
could be palpated. The patient was feeling very 
well and suffered no abdominal pains. 

Causes. Some of the conditions which may 
give rise to torsion of the omentum are tu- 
berculous peritonitis, hernias, malignancy, 
appendicitis, pelvic inflammation, adhesions, 
hemorrhage within the abdomen (1), and 
accessory omentum which becomes strangu- 
lated by torsion (2). Sudden severe strain, 
increased peristalsis, forcible attempts at re- 
duction of a hernia (3), are also mentioned as 
causes of this condition. 

Mechanism. The following theories suggest 
possible explanations of the mechanism of 
this condition: 

1. There may be a matting of the free 
extremity of the omentum into a ball which 
is easily rotated (8). 

2. There may be a band of omentum ad- 
herent to the colon which acts as an axis (4). 

3. The omentum may be made to roll or 
flow by the peristaltic movements of the 
intestines and by the unequal degree of pres- 
sure within the abdomen caused by the 
transit of gas through the intestinal loops (10). 

4. The omentum may act like a semi-fluid 
body and forced by the unequal pressure, 
passes among the abdominal contents in the 
line of least resistance (10). 

5. The twisting may be due to the fact that 
the overdistended veins of the omentum wrap 
themselves, and incidentally the omentum, 
about the shorter and stiffer arteries (11). 

6. The omentum is compared to a hand- 
kerchief, folded triangularly, which is fas- 
tened at two corners, allowing the third to 
rotate (9). 


Types. 1. Torsion of the omentum with- 
out a co-existing hernia, involving only the 
omentum or involving other adherent ab- 
dominal structures (1). 

2. Torsion with a pre-existing hernia when 
there may be (a) intra-abdominal torsion in- 
volving the hernia strangulated or inflamed; 
(b) intra-abdominal torsion without involving 
the hernia; (c) omental torsion within the 
hernial sac only; (d) complicated cases in 
which there exists both intra-abdominal and 
hernial twisting of the omentum, or in which 
either intra-abdominal or intra-hernial torsion 
is associated with retrograde incarceration. 

The amount of congestion or anemia varies 
and may be accompanied by gangrene and 
even infection, which is generally from a 
hematogenous source. The gangrene is due 
to strangulation of the blood-vessels. Thrombi 
may also form from which emboli may be 
liberated and carried in the circulation to 
distant organs, especially the lungs. 

Occurrence. In twelve cases reported (10), 
torsion of the omentum occurred seven times 
in the male and five in the female, the average 
age being 36 years. In five cases the entire 
omentum was involved. Ten of the cases 
were acute, one was chronic and no mention 
was made of the other. 

Symptoms. 1. Painisa constant symptom 
and is generally located in the right iliac 
region (5). However, it may also be referred 
to the epigastrium (7), to the posterior right 
kidney region, to the right hip, or the patient 
may complain of a slight uneasiness and 
bound-down sensation in the region of the 
appendix (2). It may also be a constant, 
dull, aching, localized pain in the lower abdo- 
men. Neither rest in bed, bowel movements 
nor food have any effect on its severity. 

2. Bowels. Ina series of cases (6), it was 
found that two complained of diarrhoea, six- 
teen were reported as having normal bowel 
movements, eleven were constipated, and five 
passed flatus. 

3. Nausea and vomiting. These are not 
constant symptoms. In the above series, 
they were present in 35.8 per cent and absent 
in 26.4 per cent. When present, however, 
they were frequent and violent, occasionally 
alternating with diarrhoea (7). At times, the 
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vomiting may even suggest obstruction of the 
bowels (1). 

4. Temperature and pulse. In the early 
stage, before complications arise, the tem- 
perature and pulse may or may not be affected. 
The highest temperature recorded was 102° 
F. (2), and the highest pulse-rate was 120 
(6). 

5. Blood pressure and examinations have 
no special significance. Veitor’s patient had 
12000 white blood corpuscles of which 81 per 
cent were polymorphonuclear. 

6. Headache and backache occasionally 
occur (1). 

7. Prostration may be present (2). 

8. Flushed face was also noted by Hale. 

Clinical signs. A tumor was present in all 
but three of the cases (6). The margins were 
generally ill-defined and the tumor may ex- 
tend from one and one-half inches below the 
costal margin to the crest of the right ilium 
(10), from the right kidney to the appendix 
region (2), or there may be a large swelling on 
the left side above the pubis, attached to the 
uterus and palpable through the vagina (12). 
In one case reported (5), no mass or hernia 
could be felt, but the whole right side of the 
abdomen extending to the median line was 
dull and flat on percussion. 

Abdominal distention was noted in 13.2 
per cent of the cases (6). Spasm of the ab- 
dominal muscles may be present (1). Ascites 
is rarely demonstrated. 

Diagnosis. Bookman states that purely 
abdominal torsion of the great omentum can- 
not be diagnosed. There are no definite 
symptoms until sufficient torsion has occurred 
to interfere with the return circulation. How- 
ever, in the absence of a hernia, the presence 
of a painful spot, which gradually increases in 
severity in the right side of the abdomen, the 
mildness of the symptoms in contradiction to 
the appendiceal or other serious intra- 
abdominal conditions, may point to the 
diagnosis. If, in addition to the above, there 
is an early or sudden appearance of an ab- 
dominal tumor with indefinite margins and 
dull on percussion, which is sensitive but not 
especially painful, or if there is a large re- 
sistant area, then a diagnosis of torsion of the 
omentum may be safely made. 


Differential diagnosis. Some of the con- 
ditions which simulate torsion of the omen- 
tum are acute and chronic appendicitis, 
obstruction of the bowels, extra-uterine preg- 
nancy, abdominal abscess, kidney stones, 
tumor of the mesentery, volvulous, mesenteric 
thrombi. 

Prognosis. The prognosis is fairly good if 
an early operation fs per ormed. The mor- 
tality and risk increases with the delay in 
diagnosis and operation. 

Treatment. An operation should be per- 
formed as soon as a diagnosis is made. In the 
absence of a diagnosis, it is advisable to do an 
exploratory operation in cases where the 
symptoms point to an intra-abdominal con- 
dition which is getting worse. 

The incision is made over the most promi- 
nent part of the tumor if there is one felt, or 
over the spot of tenderness. On opening the 
peritoneum, there is generally an escape of 
free fluid, of variable amount and color. It 
may vary from a serous, straw-colored fluid 
(2) to a dark blue suggesting an extra-uterine 
hemorrhage. The mass is easily palpable and 
can be readily separated from the surrounding 
tissues. Hale describes a peculiar crepitant 
sensation which is felt when breaking up the 
light adhesions. In Veitor’s case, the mass 
was blue-black in color and contained numer- 
ous pulsating arteries, and was twisted from 
right to left eight or nine t’‘mes. In neglected 
cases necrosis or gangrene of the omentum 
will be found. It is best to remove the 
omentum close to the transverse colon, so as 
to prevent the extension of thrombi or the 
formation of abscesses of the omentum (3). 
The appendix should be removed at the same 
time and the abdomen closed in layers with- 
out drainage unless infection is present. 

Complications. Infections, adhesions, throm- 
bi and emboli are the most common compli- 
cations. During pregnancy, the expulsion of 
the foetus may occur. 


COMMENT 
There have been very few cases of intra- 
abdominal torsion of the omentum without a 
co-existing hernia. I have been unable to 
find any record of a successful operation for 
this condition during pregnancy. 
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The primary cause of the torsion of the 
great omentum in this case was probably an 
adhesion of the tip of the omentum to the 
cul-de-sac. The pressure from the growing 
uterus and the peristaltic action of the in- 
testines together with the congestion of the 
veins of the great omentum were undoubtedly 
secondary causes of this condition. When the 
veins of the omentum become engorged and 
swollen, they tend to wrap themselves, and 
incidentally the omentum, about the shorter 
and stiffer arteries (11). 

A localized point of tenderness, normal tem- 
perature, pulse and respiration, and the ab- 
sence of nausea and vomiting in the early 


stages of pregnancy are a group of symptoms 
very suggestive of torsion of the great omen- 
tum. 
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DUODENECTOMY—ITS EFFECT UPON THE LIFE OF AN ANIMAL 


TRANSPLANTATION OF THE PANCREATIC Duct! 


By ERNEST G. GREY, M.D., BALtimorE 
From the Surgical Division of the Hunterian Laboratory, The Johns Hopkins University. 


and colon, the duodenum has long 

been regarded as a most important 
organ in the human economy. Before the 
dawn of the modern surgical era, this view 
probably was fostered by the anatomical 
knowledge that the great digestive glands— 
the pancreas and the liver—discharge their 
respective secretions into this segment of the 
intestinal tract. More recently the shocking 
death rate attending the extirpation of duode- 
nal cancers has worked to elicit respect for 
this organ, even from the surgeon. 

Perhaps the greatest interest, however, was 
awakened in regard to the functions of the 
duodenum when Pflueger? linked this organ 
with the pancreas in his neurogenic theory of 
diabetes. Pflueger and his school, it will be 
recalled, contended, even up to the former’s 
death, that a nerve mechanism in the wall of 
the duodenum governs the activity of the 
pancreas, in so far as its antidiabetic function 
is concerned, and accordingly, that extirpa- 


U NLIKE the stomach, jejunum, ileum, 


2 ar See Allen, Glycosuria and Diabetes. W. M. Leonard, 1913, 
p. 468. 


tion of the duodenum causes diabetes. This 
conception, of course, lost recognition when 
Minkowski in* 1907 exhibited a dog appar- 
ently in good health with full carbohydrate 
tolerance from which the duodenum (togeth- 
er with the greater portion of the pancreas) 
had been extirpated four weeks previously. 
Subsequent to the demonstration the animal 
was again operated upon to remove the re- 
maining fragment of pancreas. Five hours 
later sugar appeared in the urine and the dog 
became diabetic. 

Pflueger’s experiments, then, have served 
not only to demonstrate the absence of a 
duodenal control over the antidiabetic func- 
tion of the pancreas but also to lessen our 
conception of the importance of the duodenum 
in the life of an animal. They do not, however, 
warrant any conclusion being drawn as to the 
remote effects of duodenectomy. Whether 
a duodenectomized animal will succumb in 
the course of a few months from inanition or 
other disturbances has remained an unsettled 


3 Minkowski. Totolextirpation des Duodenums. Deutsche med. 
Wcehnschr., 1908, xxxiv, 45. 


1 Read: before The Johns Hopkins Medical Society, January 7, 1918. Received for publication August 3, 1918. 
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question; and subsequent studies in this 
field have failed to settle the matter. 

The reason for this becomes more or less 
obvious when one considers the anatomical 
relationships of the duodenum and the pan- 
creas in the dog. The ducts of the pancreas 
emerge from the main portion of the gland 
which lies closely approximated to the duo- 
denum. The pancreaticoduodenal vessels lie 
between the two organs. When the duodenum 
is resected not only is the blood supply of the 
pancreas greatly affected but the ducts are 
severed as well. It is these conditions which 
have made it necessary—in all of the experi- 
ments recorded—to extirpate the greater 
portion of the pancreas along with the segment 
of intestine. 

The problem connected with the biliary 
tract has been met successfully by diverting 
the bile into the intestine (cholecystenter- 
ostomy). The problem of pancreatic diges- 
tion, on the other hand, still awaits solution 
since in Pflueger’s experiments:and in those 
subsequently recorded, the supply of pan- 
creatic juice had been withdrawn permanently 
from the intestines. 

In order to determine then whether the 
presence of the duodenum is essential to the 
continued good health of a dog it will be neces- 
sary to devise a surgical technique by means of 
which (1) the pancreas may be left intact 
with an unimpaired blood supply, and (2) the 
pancreatic secretion may be discharged into 
the digestive tract. It is with these problems 
that the experiments detailed in this report 
are concerned. 

In the course of some work! having to do 
with the effects of pancreatic juice upon the 
level of gastric acidity, the major pancreatic 
duct with a small segment of neighboring 
duodenum was successfully transplanted into 
the gastric wall. As the study progressed it 
became desirable to resect the greater portion 
of the duodenum in order that the pancreas 
might be left with but one channel of commu- 
nication with the digestive tract; namely, the 
major duct opening into the stomach. A 
review of the literature, however, revealed no 
investigations in which these experimental 

1 Grey. The diversion of the pancreatic juice from the duodenum into 


the stomach. Its effects upon the level of gastric acidity and upon the 
pancreas. J. Exp. Med., 1917, xxvi, 825. 


conditions had been met. From these consid- 
erations it is evident how what at first appeared 
to be merely a subsidiary phase of the work on 
gastric acidity, subsequently developed into a 
separate problem. 


LITERATURE 


In 1907 Minkowski? extirpated the entire 
duodenum. This was the first successful 
duodenectomy experiment recorded. To- 
gether with the duodenum, Minkowski excised 
the greater part of the pancreas, that is, the 
main body of the gland, including the pan- 
creatic ducts, which lies adjacent to the intes- 
tine. The bile stream was diverted into the 
jejunum by means of a cholecystenterostomy. 
A gastro-ehterostomy re-established the chan- 
nel of communication between the stomach 
and the upper intestine. Subsequent to the 
operation the dog was lively and displayed 
a marked voraciousness. Sugar appeared in 
the urine only in the specimens secured 
immediately after the operation. A _ rich 
carbohydrate diet later led to no glycosuria. 
As mentioned in a preceding paragraph the 
dog was observed under these conditions for 
but four weeks, as this was regarded as a 
sufficient interval to establish Minkowski’s 
contention that extirpation of the duodenum 
does not lead to the development of the 
diabetic state. 

Bickel,? in 1909, reported the successful 
extirpation of the duodenum in two dogs, 
one of which survived for 10 days and the 
other for a period of 414 weeks. In these 
experiments the pylorus was closed and a 
gastro-enterostomy performed. The common 
opening of the ductus choledochus and the 
major pancreatic duct were sewed into the 
skin. As it is practically impossible to carry 
out the latter procedure without preserving 
some of the mucosa adjacent to the papilla of 
Vater, it is questionable whether Bickel’s 
experiments should be accepted as represent- 
ing complete duodenectomies. 

Bickel refers to some studies of Katzen- 
stein carried out in his laboratory which 
indicate that the duodenal mucosa, when 
it is sutured into the gastric wall, is al- 


2 Minkowski. Loc. cit. 
* Bickel. Beobachtungen an Hunden mit extirpiertem Duodenum, 
Berl. klin. Wchnschr., 1909, xlvi, 1201. 
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ways digested, even in the presence of a good 
blood supply. To these findings I must 
take exception since in some experiments, 
the results of which have already been 
published,! I noted duodenal transplants in 
the wall of the stomach in a healthy state of 
preservation many months subsequent to 
the operations. Mann? apparently has had 
much the same experience with jejunal trans- 
plants. 

In his report of some experimental work on 
the upper intestine in 1910, Matthews * makes 
the statement that total extirpation of the 
duodenum is incompatible with life longer 
than 72 hours. Matthews, it would appear, 
was not familiar with the classical experiments 
of Minkowski. His findings, nevertheless, 
serve to emphasize the difficulties which one 
encounters in attempting a resection of this 
portion of the intestinal tract. 

In 1912 Stone, Bernheim and Whipple 4 
reported the results of some investigations 
with closed duodenal loops. The duodenum 
was divided just distal to the entrance of the 
major pancreatic duct, and again at the begin- 
ning of the jejunum. This afforded an isolated 
loop from 12 to 15 centimeters in length. 
From a number of dogs such a loop was 
resected. Of the latter group one animal 
lived for a period of 8 weeks. The investiga- 
tors concluded from this experiment that the 
part of the digestive tract included in the loop 
is not essential to life. 

Stassoff,> in 1914, published some interest- 
ing studies on intestinal compensation follow- 
ing the resection of different portions of the 
alimentary tract. While success attended his 
efforts to remove segments of the stomach, 
jejunum, ileum, and colon, all his attempts to 
resect the entire duodenum and transplant the 
bile and pancreatic ducts into the jejunum 
were without result. He alludes in detail to 
the various hypotheses found in the literature 
which have been advanced to explain the fatal 

1 Grey. Loc. cit. 
2Mann. Effect on jejunal mucosa of exposure to gastric juice. J.M 


Research, 1917, xxxv, 289. 

5 Matthews. One of the functions of the duodenum. J. Am.M.4Ass., 
1910, lv, 293. 

‘Stone, Bernheim, and Whipple. Intestinal obstruction: a study of 
the toxic factors. Bull. Johns Hopkins Hosp., 1912, xxiii, 159. 
_ §Stassoff. Experimentelle Untersuchungen ueber die kompensato- 
rischen Vorgaenge bei Darmresektionen, Beitr. z. klin. Chir., 1914, 
Ixxxix, 527. 


results attending duodenectomy experiments. 
Bickel’s ® two duodenectomized dogs which 
succumbed to days and 4% weeks respective- 
ly after-the operation are cited. Stassoff 
concludes that the reason why animals cannot 
survive a duodenal resection for any appreci- 
able length of time lies in the fact that the 
stomach and remaining intestine are unable to 
compensate fully for this portion of the ali- 
mentary tract. Gastric and jejunal digestive 
activities may for a short time, he thinks, 
compensate for the lo$s of the duodenum. 


METHODS AND RESULTS 

The results of the first few experiments 
sufficed to make it clear that a successful 
extirpation of the duodenum would depend 
upon the solution of three main problems, 
viz.: (1) the resection of the duodenum with- 
out embarrassing the blood supply of the pan- 
creas, (2) the transplantation of the major 
pancreatic duct into the jejunum, (3) and the 
management of the operation whereby all of 
the reconstructive steps might be accom- 
plished without sacrificing the life of the 
animal. It took some time to develop each of 
these steps in turn. 

The first problem which concerns the blood 
supply of the pancreas, was met by excising 
the duodenum in such a manner that a narrow 
strip of the muscle fibers, through which the 
branches of the pancreaticoduodenal vessels 
enter the bowel, is left attached to the blood- 
vessels. As the main artery and vein become 
separated from the intestine where the tail of 
the pancreas bends away from the bowel, the 
ligation and division of the vessels supplying 
the distal portion of the duodenum is easily 
accomplished. Opposite to the body of the 
gland, however, it is necessary to make two 
incisions into the outer layer of muscle cells in 
the duodenal wall, in a direction parallel to the 
long axis of the latter and close to the peri- 
toneal reflexions over the pancreas. A delicate 
sheet of muscle cells is then stripped back 
from the bowel between thé two cuts, dividing, 
as the dissection continues, the branches 
entering the wall from the adjoining pan- 
creaticoduodenal vessels. These branches are 
temporarily secured with delicate clamps. 


® Loc. cit. 
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Subsequent to the resection the larger bleeders 
are ligated. Hemostasis is chiefly accom- 
plished, however, by drawing together the 
fragments of remaining muscle tissue with a 
continuous stitch of fine silk. After a little 
practice this procedure may be accomplished 
without either opening the lumen of the bowel 
or leaving behind the smallest trace of mucosa, 
and without in any way interfering with the 
blood supply of the pancreas. 

While the principal object of this research 
has been to excise the duodenal mucosa in its 
entirety, it is clear that with the technique 
just described, practically all of the coats are 
removed, since the remaining muscular tissue 
is so fragmented that, at the most, only 
scattered nerve cells may be left behind. The 
question of the significance of a duodenal 
nerve plexus, so far as it affects the anti- 
diabetic function of the pancreas, of course 
was practically settled by Minkowski.'! Leav- 
ing this aside the function of the duodenum 
is strictly of a digestive nature. It is con- 
cerned with three factors: the influences 
which are exerted upon other parts of the 
digestive tract by means either of reflexes or 
of hormones, the digestive juices which enter 
it from the liver and the pancreas, and the 
secretion which is poured out from the in- 
trinsic glands. All of these factors are inextri- 
cably bound up with the mucous coat. 

The second problem, namely the trans- 
plantation of the major pancreatic duct into 
the jejunum, was successfully solved by using 
the following technique: After locating the 
duct, which lies between 2 and 3 centimeters 
proximal to the line of transition between the 
body and the tail of the pancreas, the adjoin- 
ing gland for a distance of about a centimeter 
on all sides of the duct is gently stripped back 
from the duodenal wall. The gland, however, 
is not opened to expose any of the intrapan- 
creatic portion of the duct. The muscular 
coat is now split and the duct freed down to its 
implantation into the mucosa. At this level it 
is divided flush with the outer surface of the 
latter. In this way no fragments of mucous 
membrane are left attached to it. This affords 
an extrapancreatic duct which measures 
approximately 5 to 8 millimeters in length. 

' Minkowski. Loc. cit. 


At this stage an appropriate loop of upper 
jejunum is approximated to the pancreas. The 
jejunum here must lie comfortably without 
causing any proximal or distal kinking and it 
must exert no tension on the adjoining gland. 
A small puncture wound is made in the 
jejunal wall facing the pancreas through which 
the duct is introduced into the lumen of the 
bowel. This step is facilitated by carrying the 
tip of a delicate needle threaded with silk into 
the lumen about 114 centimeters distal to the 
puncture wound and bringing it out again 
through the latter. The thread is then at- 
tached to the end of the duct. When trac- 
tion is made upon the thread the duct enters 
the lumen and the tip is drawn distalward in 
the intestine. At this time the thread is cut 
flush with the surface of the bowel. Fine 
stitches are placed so as to tack the pancreas 
surrounding the duct to the intestinal wall. 
The suture line is covered with omentum. 

When animals which are otherwise normal 
are operated upon in this manner they con- 
tinue in good health. In certain instances, 
however, ulcers develop, due undoubtedly to 
the absence of the alkaline pancreatic juice 
in this segment of the intestine. The occur- 
rence of peptic ulcerations, of course, has no 
significance so far as the success of the trans- 
plantation itself is concerned. 

Subsequent examination shows a natural 
appearing pancreas free, so far as can be as- 
certained by palpation, from any sclerotic 
process. Histological study corroborates this 
impression and discloses a noimal looking 
gland. The gross architecture is best under- 
stood by referring to the accompanying photo- 
graph which pictures a specimen secured by 
sacrificing an animal 6 months after the duct 
had been transplanted. The portion of the 
duct which was left free in the intestinal Jumen 
at the time of the operation has disappeared— 
presumbly a long time back. At the line of 
transition between the duct and the intestinal 
mucosa there is a very small circular fold of 
mucous membrane which serves to protect the 
former from the contents of the bowel. The 
duct at its termination here is very narrow, 
and when sought for, it is found with diffi- 
culty. Distal to the wall of the bowel, how- 
ever, there is a dilatation of the duct, most 
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marked in the portion which traverses the 
body of the gland. 

Patrie, Pyle and Vale‘ have recently des- 
cribed a technique for re-establishing a con- 
nection between the pancreatic ducts and the 
intestine somewhat similar to that just out- 
lined. Apparently they were at work on this 
problem at approximately the time these ex- 
periments were underway. While the details 
of their method differ to a certain extent from 
those used here, their results, nevertheless, 
serve to emphasize the theme of the preceding 
paragraph, viz., that the pancreatic duct may 
be made to function satisfactorily when it is 
transplanted to another segment of the in- 
testinal tract. 

After the duodenum has been resected the 
continuity of the gastro-intestinal tract, of 
course, may be re-established by means either 
of a gastro-enterostomy or an end-to-end su- 
ture at the pylorus. In the experiments 
referred to here the latter method was used; 
that is, the end of the proximal jejunum was 
anastomosed to the open end of the stomach. 
To insure the complete removal of the duode- 
num a ring of gastric wall about 1 centimeter 
wide at the pyloric sphincter was excised, as 
well as 3 or 4 centimeters of the first portion 
of the jejunum. 

Two methods also were available for dealing 
with the biliary supply to the digestive tract, 
viz., a cholecystenterostomy and a cholecyst- 
gastrostomy. Preference was given to the 
former procedure though it was shown in 
some earlier experiments ? that all of the bile 
may be diverted permanently into the stom- 
ach without in any recognizable way affecting 
the health and nutrition of the animal. 

The third problem concerns the general plan 
of attack, so far as the various operative steps 
are concerned. Upon this, perhaps, as much 
as upon any of the other features, depends the 
success or failure of the undertaking. The ex- 
periences of other investigators in this field, as 
well as the results of surgeons who have at- 
tempted duodenal resections in human cases, 
indicate most clearly the seriousness of any 
operation having to do with the proximal 
duodenum. Aside from any of the plastic or 


1Patrie, Pyle and Vale, Recent experimental studies on the pancreas. 
Surg., Gynec. & Obst., 1917, xxiv, 479. 


2Grey. Loc. cit. 


reconstructive steps, the resection simply of 
this portion of the intestine is conducive to 
cardiovascular and other changes which sug- 
gest or really constitute a state of shock. To 
undertake, then, in one operation a transplan- 
tation of the pancreatic duct and a suture of 
the gall-bladder subsequent to a duodenec- 
tomy is to exceed the limits of physiological 
reaction. 

For this reason the operation was divided 
into three stages, leaving an interval of a 
number of weeks between each two steps. 
In the first stage the common duct was identi- 
fied and divided between ligatures. The gall- 
bladder was then anastomosed to the proximal 
jejunum. After the animals had fully recov-. 
ered and apparently were in good health the 
second step was undertaken. This consisted 
of a transplantation of the major pancreatic 
duct—also into the proximal jejunum—follow- 
ing the plan outlined in another section of 
this report. At the same time, the lesser 
pancreatic duct, which enters the intestine at 
the papilla of Vater, was dissected out and 
divided between ligatures. Practically the 
entire output of pancreatic juice was thus 
diverted from the duodenum into the upper 
jejunum. 

In the concluding state of the series the 
duodenum was resected. The surgical diffi- 
culties encountered at this time were not 
inconsiderable since the proximal jejunum was 
adherent both to the pancreas and to the gall- 
bladder. Where care had been exercised, 
however, in the first and second stages in 
selecting the proper jejunal sites for the re- 
ception of the gall-bladder and the pancreatic 
duct, it was possible in the concluding opera- 
tion to anastomose the upper end of the 
jejunum to the stomach. 

This investigation was started in the fall of 
1916. As a result of the first or the second 
operation many of the animals succumbed, 
some to distemper, others to pneumonia. 
Four recovered from the effects of the second 
stage and appeared to be in excellent con- 
dition. Of this number, however, two sub- 
sequently died from an acute peritonitis be- 
fore it was considered advisable to attempt 
the duodenal resection. Postmortem examina- 
tion, in each of these cases, disclosed a per- 
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forated peptic ulcer (in the distal duodenum 
in one animal, and in the first inch of the 
jejunum above the transplanted pancreatic 
duct in the other) which owed its inception, 
undoubtedly, to the absence of the strongly 
alkaline pancreatic juice from this segment of 
the intestine. A third dog died at the time of 
the concluding operation, apparently from 
shock. 

The fourth animal, which furnishes the 
basis for this report, withstood the third 
stage well and was active and hungry on the 
day following the operation. Eight and one- 
half months later it was shown before a medi- 
cal society, and at that time appeared to be in 
perfect health. Five weeks subsequent to this 
the dog died rather suddenly having shown 
symptoms of an acute intestinal complication. 
At necropsy the jejunum, about 3 centimeters 
distal to the line of the gastrojejunal anasto- 
mosis, was found to be collapsed and kinked by 
a peritoneal band which extended across it 
from the mesentery below to the under surface 
of the liver on the opposite side. Immediately 
above this area the intestine was considerably 
distended. Except for the changes incident to 
the obstruction, nothing abnormal was made 
out in the abdomen. Both the cholecysten- 
terostomy wound and the transplanted pan- 
creatic duct had healed perfectly. There were 
no discernible changes in the pancreas. Had 
there been no accidental complication of this 
nature it seems fair to assume that the animal 
would have continued to live in good health. 

A careful consideration now of the experi- 
mental results of the series as a whole reveals 
nothing which would indicate that an animal 
prepared in this way might not live for many 
years. Certainly there is reason for but little 
doubt that had there been better facilities at 
hand for caring for the dogs, a much higher 
percentage might have been carried success- 
fully through the three stages of the opera- 
tion. 

As regards the observations made on this 
dog, the following points may be mentioned: 
Sugar was never found in any of the specimens 
of urine obtained either shortly after the re- 
section of the duodenum or in the course of the 
subsequent months. The appetite was good, 
in fact above the average, at all times. While 





Specimen showing an anastomosis between the 
From a dog 
P, pancreas; 
J, jejunum; D, major pancreatic duct; O, opening of 
duct into intestine. 


Fig. 1. 
major pancreatic duct and the jejunum. 
sacrificed six months after the operation. 


the stools were never examined microscopical- 
ly, they were not unusual in appearance, 
being formed and of the usual color. 

The dog was very active, perhaps unusually 
so, throughout the 9!4 months of observation. 
This fact probably explains why the animal 
did not put on more weight. It was a rather 
small mongrel terrier weighing at the time of 
the first operation approximately 1634 pounds. 
The dog was not quite full grown. Two weeks 
subsequent to the duodenectomy, which was 
carried out 7 weeks after the preliminary 
cholecystenterostomy, it weighed 161% 
pounds. In the course of the following 9% 
months it gained 6 ounces. 

In certain preliminary experiments, men- 
tioned in another place,' the major pancreatic 
duct together with a small segment of duode- 
num was transplanted into the gastric wall. 
Two additional stages were used to accom- 
plish an anastomosis between the gall-bladder 
and the stomach, and the resection of the 
duodenum. Each of the animals prepared in 
this way showed a marked and progressive 
disturbance of nutrition and succumbed in 
about 5 weeks (subsequent to the duode- 
nectomy). This picture, one of inanition, of 
course affords unmistakable evidence of a 
great disturbance in the digestive processes at 
work in the stomach and intestines. A gastri- 
tis, rather advanced in degree, probably also 
contributed to the animals’ condition. Noth- 
ing similar to this syndrome was noticed, 
either clinically or at necropsy, in the course 
of the experiments reported at this time. 


1Grey. Loc. cit. 








SUMMARY AND CONCLUSIONS 


From the results of the experiments out- 
lined above, certain definite conclusions may 
be drawn. In the first place they demonstrate 
that, so far as the surgical technique is con- 
cerned, the major pancreatic duct can be 
transplanted successfully into the jejunum. 
Many months subsequent to this operation 
nothing abnormal is made out in the micros- 
copical or the gross architecture of the pan- 
creas except a dilatation of the duct, most 
apparent in the third proximal to the intestine. 
The ostium at the lumen of the bowel remains 
patent. 

It is evident, in the second place, that both 
the biliary and the pancreatic secretions may 
be successfully diverted from the duodenum 
into the upper jejunum. The withdrawal of 
these alkaline juices from the duodenum must 
profoundly affect the chemistry of duodenal 
digestion, since peptic ulcers not unfrequently 
develop here under such conditions. The 
subsequent resection of the duodenum and the 
suture of the jejunum (which now receives the 
pancreatic juice) to the stomach eliminates 
his complication. Upon the re-establishment 
of channels of communication between the 
liver and pancreas, and the gastro-intestinal 
tract, of course, depends the character of the 
nutrition of the animal since serious dis- 
turbances in intestinal digestion arise in the 
absence of the secretions from these glands. 

The third point concerns the blood-vessels 
of the pancreas. It is apparent from ‘the 
protocol of the duodenectomized animal that 
it is possible to resect the duodenum—every 
trace of mucosa and approximately all of the 
muscular coats—without embarrassing the 


vascular supply of the adjacent pancreas. 
This accomplishment does away with the ne- 
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cessity of excising the greater portion of the 
gland, a recourse to which Minkowski was 
forced to turn when he sacrificed the pan- 
creaticoduodenal vessels with the duodenum. 

A fourth conclusion may be advanced, 
concerning the plan of the various operative 
steps. The results of the experimental work 
outlined above have demonstrated that suc- 
cess can only be looked for in excising the duo- 
denum and carrying out the reconstructive 
steps when the operation is divided into a 
number of stages, leaving an interval of sever- 
al weeks at least between the successive steps 
of the procedure. 

Finally, regarding the importance of the 
duodenum to the life of an animal the follow- 
ing conclusions may be drawn: Minkowski’s 
experiments sufficed to establish the fact that 
the resection of the duodenum, per se, has 
nothing to do with the development of dia- 
betes. The experiments reported at this time 
afford indisputable evidence that the presence 
of the duodenum is not essential to the life and 
comparative good health of a dog, at least for 
9'z months, provided that the pancreas and 
the liver continue actively to discharge their 
respective secretions into the gastro-intestinal 
tract. Since the animal reported here suc- 
cumbed in the end to a complication which has 
nothing to do with the operative measures 
suggested, or with the loss of the duodenum, 
it seems fair to assume that with a large 
series of animals, working under favorable 
conditions, a few would live for a much longer 
period of time. From these considerations, 
then, it is evident that the conclusions of 
Stassoff regarding the inability of the remain- 
ing gastro-intestinal tract to compensate for 
the loss of the duodenum are not substan- 
tiated by experiment. 
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THE MESODERMAL MIXED TUMORS OF THE UTERUS 
REPORT OF A CASE OF BoTRIOID CHONDROSARCOMA OF THE ENDOMETRIUM 
By ISIDOR PERLSTEIN, M.D., Cuicaco 


From the Nelson Morris Memorial Institute for Medical Research and the Pathological Laboratory of Michael Reese Hospital 


IXED tumors occur more frequently 
in the urogenital tract than in any 
other portion of the human body. 

In the female genital organs they are quite 
frequently found in the ovary (dermoid, 
teratoma.). 

They are of rare occurrence in the vagina, 
the cervix, and corpus uteri, and when they 
occur in these places, their heterogeneous 
components are nearly always of mesodermal 
origin (smooth muscle and cartilage). In 
the majority of cases, but not always, these 
growths have a grape-like structure and 
Pfannenstiel (31) called them ‘“grape-like 
sarcoma,” in a paper of 1892, entitled 
“das traubige Sarcom des Cervix Uteri,” 
assuming that they did not occur in the 
corpus. 

Although this class of neoplasm is very 
rarely found in the body of the uterus, a 
number of cases have been reported. In the 
American medical literature are found reports 
of two cases of uterine mixed tumors which 
contain striped muscle, reported by Robertson 
(37) and by Herb (11), but there has been 
recorded in this country no tumor of the 
uterus which contains cartilage as a hetero- 
geneous component. On account of their 
rare occurrence, of their pathological interest 
and their clinical importance, I wish to report 
a new case of this type, a chondrosarcoma 
of the corpus uteri, originating in the 
endometrium. 

Clinical history. Mrs. O., Hospital No. 97900, 
age 54, was admitted tothe Michael Reese Hospital 
on May 8, 1917, as a private patient of J. B. De Lee, 
to whom I am indebted for permission to publish 
the case. On admission the patient complained 
of pain in the lower part of the abdomen, backache, 
headache, and vaginal discharge. 

The family history is negative. There is notubercu- 
losis, syphilis, lues, diabetes, heart or kidney disease 
in the family. 

Past history. The patient was born in Russia. 
She never had any serious illness except “typhoid 
malaria” at the age of 45, but she has never been 


very strong. Her family life was not a happy one. 
She is separated from her husband who maltreated 
her. She has always been a hard working woman, 
who took care of a large family and lived in poor 
financial circumstances. 

Obstetrical history. The patient married at the 
age of 17. From that time up to the time of the 
last operation she has had leucorrhoea. Her men- 
struation has always been regular, every four weeks, 
moderate in amount and not painful. She has had 
twelve full-term pregnancies and one miscarriage 
which terminated her first pregnancy. Ten of her 
children are living and well. 

Present illness. Her main complaint is profuse 
bleeding from the vagina at irregular intervals. 
Although she is 54 years old, she states that she is 
still menstruating. She takes the irregular profuse 
bleeding as a sign of ‘“‘change of life.””’ Up tothe age 
of 52 her menstruation as a whole had been regular 
and normal. The first time she did not menstruate 
regularly after the birth of her last child was in 
September, 1911. She went then for seven weeks 
without menstruating and thought she was pregnant. 
In November, 1911, she had difficulty in urination 
for about one week. She did not urinate for one 
day at all, and when she commenced to urinate 
she had a bloody discharge from the vagina which 
continued off and on for 6 to 7 weeks. When 
she exerted herself the flow increased. On December 
15, 1911, she had a hemorrhage from the vagina 
and passed a large dark red piece of tissue of the 
size of a fist which looked like “rank liver.’”’ This 
was taken by her doctor and examined. The doctor 
performed a curettage and advised an “operation” 
(patient did not state what kind of an operation) 
which was refused. Then the menstruation was 
regular. For the last one- and one-half years it 
has been irregular and profuse. She would not 
menstruate for 3 months or 14 weeks, but when she 
menstruated, it lasted for a period of 18 to 21 days, 
and she lost much blood. In December, 1916, she 
flowed for about 24 days and then had a hemorrhage. 
H. Ehrenfest, St. Louis, performed a curettage on 
January 11, 1917. She was in the hospital for 2 
weeks and did not menstruate for 7 weeks after that. 
Since then she has had irregular bleeding. She 
has lost a large amount of blood. The slightest 
excitement would cause heavy bleeding. After the 
operation on January 11, 1917, she had several 
X-ray treatments. The patient has had backache 
and pain in the lower abdomen for the last one and 
one-half years since the bleeding started. It is of a 
burning character, and she has a dragging down 
feeling. Her headache has been present most of 
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the time for many years. Her leucorrhoea has not 
increased of late years and the discharge was not 
of a bad odor. 

The physical examination did not reveal any 
pathological conditions as regards the thoracic and 
abdominal organs. A vaginal hysterectomy was per- 
formed on May 11, 1917. In making a digital 
examination De Lee removed a handful of tumor 
masses coming from the dilated cervix which 
according to his description at that time felt like 
“boiled sago.’”’ The patient recovered from the 
operation and was discharged on June 10, 1917. 

Since her discharge she has been under the care 
of Leon Bloch, to whom I wish to express my thanks 
for his courtesy in helping me get the clinical history. 
She has made a good postoperative recovery. Her 
haemoglobin has increased; she has gained in weight 
and looks well. She has no complaint except for 
some pain in the pelvis off and on. The patient 
was seen by me in December. No tumor masses 
could be felt at that time. She has had no vaginal 
discharge or bleeding since her operation. 

Pathological report; description of gross specimen. 
The specimen is pear shaped. It measures from 
fundus to external os 11 centimeters. The corpus, 
which is somewhat spherical in shape, measures 11 
centimeters in width when the uterus is laid open. 
The cervix is soft and patulous and closed by black 
silk sutures. When the sutures are cut, some soft 
and brittle tumor masses are seen extending to the 
external os. The cervix is markedly dilated. The 
serosa is smooth, glistening, and without adhesions. 
The uterus is opened by a sagittal section through 
the anterior uterine wall. The myometrium is soft 
and flabby. The uterine cavity is filled by a tumor 
mass which is partly polypoid and partly grapelike 
and attached mainly to the posterior wall of the 
corpus (Fig. 1.) The site of insertion of the tumor 
extends somewhat around the sides, involving a 
small portion of the anterior wall. The area of 
attachment reaches to within 3 centimeters from 
the lowest portion of the cervix. In the lower portion 
and on both sides the tumor masses overlap the area 
of insertion. The latter measures 5x5 centimeters 
while the tumor masses are 10 centimeters long and 6 
centimeters wide. They hang down tothe external os. 
The thickness of the tumor varies from a few milli- 
meters in the peripheral portion to 2 centimeters in 
the central portion. It cannot be determined 
on gross examination if the growth is confined to 
the corpus, or if the cervix is involved too, for the 
boundary between corpus and cervix cannot be 
recognized on account of the marked dilatation of 
the entire cervix. But the growth stops rather 
suddenly 3 centimeters from the lowest portion of 
the cervix. The inner surface of the latter is uneven 
and shows irregular depressions and elevations, 
probably due to old scars, as can be expected in a 
XIII-para, but its surface is smooth. There are no 
areas of ulceration or polyps on it. The posterior 
wall of the cervix is thickened in its upper portion 
and firm. It measures 2.7 centimeters in thickness, 


while the anterior wall is only 1.3 centimeters thick. 
The latter is of a softer consistency. 

The myometrium of the corpus is yellowish-red 
in color and measures 1.8 centimeters in thickness 
in the anterior wall, while the posterior wall beneath 
the growth is 3 centimeters thick. 

The growth is macroscopically well defined from 
the underlying myometrium by its darker color. 
It forms polypoid excrescences of different shape 
and size which project into the uterine cavity. 
In places, especially in the left and in the upper 
portion it has a grapelike appearance and some sim- 
ilarity to an hydatidiform mole. Due to its irregu- 
lar shape it is difficult to give a mental picture of 
this growth by description. Projecting from the 
upper posterior portion of the wall of the uterine 
cavity are several polypoid excrescences which are 
studded with minute villous projections, and here are 
also several ‘‘berries’’ which are sessile or attached 
by small, thin pedicles. The cores of these excres- 
cences are of fair firmness, while the villous pro- 
jections are of a softer consistency. The “‘berries’’ 
are round or oval in shape. They measured in the 
fresh specimen up to 1 centimeter in diameter, 
while on the preserved specimen they are somewhat 
shrunken. When fresh they were seen to be covered 
by a glistening, shiny membrane in which prominent, 
small, bright red vessels were branching and stand- 
ing out very distinctly on the surface. The color of 
these berries was yellow like fat. They were found 
to be soft and gelatinous in the fresh specimen, 
and when incised some yellowish fluid exuded from 
the cut surface. From the upper excrescences 
several strands come off which meet and are attached 
to a polypoid projection somewhat farther down. 
They form a kind of network on the surface of the 
growth. From this network a pendulous structure 
hangs down by a thin cord which measures 1 to 2 
millimeters in diameter. This structure is 6 centi- 
meters long. To the thin cord are attached three 
berries; the upper two are dark red and hemorrhag- 
ic, and the lower one, attached to the end of the 
cord, is 2 centimeters long, and reaches down to the 
external os. It is firm, brittle, without any elasticity, 
and pieces can easily be broken off from it. Its 
surface is irregular. By deep clefts, which extend 
down to the end of the cord, it is divided into three 
unequal portions. From the middle and especially 
from the right side of the posterior wall some dark 
red hemorrhagic irregular, ragged and necrotic 
looking polypi hang down. The largest of these is 
3 centimeters long. The continuous hemorrhage 
probably came from these necrotic, polypous 
growths. At the peripheral portion, especially on 
the right side, are numerous minute, villous pro- 
jections which measure up to a few millimeters 
in length. Some of these are club-shaped. In the 
region of the fundus the myometrium of the anterior 
wall is diffusely thickened. It measures here 3.5 
centimeters in thickness. 

There are in the container also numerous small 
berries and pieces of the growth which were removed 
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Fig. 1. Photograph of the specimen after it had been 
hardened in formalin. It is laid open by a median longi- 
tudinal section through the anterior wall and shows the 
polypoid tumor masses on the posterior wall of the uterus. 
In the upper portion and on the left side of the posterior 
wall a number of berries are seen. On the right side and in 
the center are several large irregular-shaped polyps. 
In the dilated cervix is a pendulous berry divided by 
deep clefts into three portions and attached by a long thin 
pedicle. The myometrium is thickened, especially in the 
right upper portion. 


before the hysterectomy was performed. De Lee 
removed them manually and stated during the 
operation that they felt like “boiled sago.” 

Microscopic description. The most conspicuous 
feature in the microscopical appearance is the large 
amount of cartilage, which in a large number of the 
sections is the predominating tissue, and which is 
found in practically every section taken from the 
larger polypi and berries, but which is also present in 
the many smaller ones and even in some of the 
very small, villous projections. The internal 
surface of the tumor is covered by endometrial 
epithelium, which is present only in the smaller 
polypi and berries (Fig. 2). 

The islands of cartilage are oval, round or crescent- 
shaped. They are surrounded by a layer of spindle 
cells with deeply blue stained, closely placed 
nuclei, the perichondrium, which is rather thick 
in most islands. Around some of the smaller ones 
these cells are heaped up and go over gradually 
into cartilage cells. The perichondrium of the 
larger islands is often thinner, less deeply stained 
and less conspicuous. 

The cartilage is made up of rather closely placed, 
deeply stained round nuclei which are deposited 
in a homogeneous ground substance. In the older 
and large cartilage islands the intercellular sub- 


Fig. 2. A longitudinal section from one of the very 
small villous projections and a portion of a second one. 
It is coverd by the endometrial epithelium. The light 
colored areas are composed of loose connective tissue which 
is myxomatous in appearance, described by Wilms as 
undifferentiated embryonal tissue. The dark colored 
areas scattered about in this tissue are foci of small round 
cells, from which the cartilage originates. In the small 
focus of round cells near the upper left border a beginning 
of cartilage formation is observed. The slight amount of 
opaque intercellular ground substance deposited in it 
produces a lighter color of the central portion. The 
perichondrium has also commenced to form. 


stance is stained light purplish, in the younger 
and smaller islands it is stained light eosin. Cell 
boundaries of the cartilage cells cannot be made out 
as a rule, and no capsules can be recognized, but by 
close observation with the higher power lens in 
some of the purplish stained areas cell boundaries 
can be seen, the cells being round or oval in shape 
and the nuclei in places are surrounded by faintly 
stained or unstained areas, suggesting the formation 
of capsules. However, no definite capsules are 
present, and the cells contain not more than one 
nucleus each. The eosin stained ground substance, 
the absence of capsules and the cellular perichon- 
drium are evidence that this is cartilage in an early 
stage of development. We see this kind of cartilage 
in the bronchi of lung-sections from autopsies of 
premature or newborn babies. In some sections, 
especially in those from the larger, brittle polypi and 
“berries,” by far the largest portion of the tissue 
is cartilage. These areas are made up of cartilage 
islands which have grown together, as can be seen 
by the perichondrium which separates them (Fig. 3). 
Frequently these cartilage islands are separated by 
a tissue, composed of deep blue stained, closely 
placed spindle cells which look like endometrial 
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A section from one of the small well preserved 
berries, shows a group of distinct, well-developed cartilage 


lig. 3. 


islands. Here also foci of small round cells are present, 
several of which are in a state of transition to cartilage. 
The young cartilage island in the left upper corner has a 
very thick perichondrium. The focus of small round cells 
near the central upper border is placed near an atrophic 
endometrial gland. Between the islands of cartilage and 
small round cells is undifferentiated embryonal tissue. 


tissue. The cartilage tissue is rather poorly supplied 
by blood-vessels. In some places are seen thin 
walled blood-vessels, surrounded only by endothe- 
lium and cartilage, and in other places the cartilage 
encloses a tissue which is of the same character as 
that making up the larger portion of the tissue 
between the cartilage areas. . 

The tissue which intervenes between the cartilage 
islands is of different appearance in different places. 
In most places it is composed of widely separated 
cells with an intercellular substance which is 
granular, very faintly eosin stained or unstained. 
The nuclei of this type of tissue are mostly round 
or oval, and the cell bodies have long protoplasmic 
processes which give the cell a triangular or 
star shaped appearance. The protoplasmic pro- 
cesses of one cell frequently meet those of the 
other cells and produce thus a kind of network. 
Since the acetic acid test for mucin was not done in 
the fresh specimen I am not able to decide if this 
is myxomatous or oedematous tissue. 

The density of this tissue varies in different places. 
There are gradual transitions to areas in which the 
cells are very closely placed, so that the nuclei 
which are round or oval, and deeply stained, 
come close together, and no cell boundaries and 
hardly any protoplasm are seen. In these areas the 
tissue has a sarcomatous appearance (Fig. 4). 
Where the cells are less dense, they are seen to have 


protoplasmic processes and look like young connec- 
tive-tissue cells. 

Scattered through the myxomatous (?) tissue 
are small accumulations of round cells which look 
like and are of the size of lymphocytes. They have 
been described by some observers, as Seydel, as 
embryonic cells and are said by him to originate 
by the heaping up of the myxomatous cells. They 
are seen in Figure 2. It is obvious from our sections 
that the cartilage must have originated from these 
foci of round cells, for one sees all stages of transi- 
tion from these accumulated round cells to definite 
cartilage islands, and in some of these foci which 
contain a beginning of deposition of homogeneous 
intercellular substance, one is in doubt if the tissue 
is to be called cartilage or not (Figs. 2 and 3). 

The tissue intervening between the cartilage 
islands is very vascular. The vessels are thin- 
walled. Many have only an endothelial wall. 
There are also many large dilated lymph spaces. 

Scattered through the tissue are few isolated 
glands of the endometrial type. Their epithelium is 
low. Some are distended. They do not have the 
appearance of proliferation, but rather of atrophy. 
Their presence is an indication of the endometrial 
origin of the growth. No cervical glands are present 
in any of the sections of the tumor. 

In sections through the deeper portions of the 
tumor there is endometrial stroma with spindle- 
shaped nuclei which are very close together and 
dark blue stained. There are practically no glands 
in the stroma. This layer is very thick, and it is 
difficult to decide if we have to deal here with a 
hypertrophy of the endometrial stroma, or if this 
tissue is to be regarded as sarcomatous. 

The line of demarcation between the growth and 
the uterine muscle is rather sharp. Nowhere is the 
tumor tissue seen to infiltrate deeply into the 
myometrium. In several places some areas of 
tumor cells are seen beneath the superficial smooth 
muscle bundles, as in Figure 5. 

In sections through the lower border of the 
tumor, which include cervical tissue, the cervix 
is in a state of chronic inflammation; the connective 
tissue is increased; there are numerous small blood- 
vessels; and the cervical mucosa is atrophic and 
thin. No tumor tissue is seen between or under- 
neath the cervical glands and no cervical glands 
are present in the tumor tissue, so that we have 
to consider this growth as being confined to the 
corpus uteri. 

The tissue through the diffusely-thickened area 
in the posterior wall has under the microscope the 
usual appearance of myometrial tissue. A section 
through the anterior wall of the body of the uterus 
shows that the endometrium is thin and atrophic. 


Composition of tumor. It is evident that 
this growth is a chondrosarcoma of the endo- 
metrium of the corpus uteri. Two kinds of 
tissue are predominating; namely, cartilage 
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It shows 


Another area from the same section. 
closely placed cells which are sarcomatous in character 
and two areas of young cartilage with an opaque, light 


Fig. 4. 
eosin stained ground substance. High power magnifica- 
tion. 


and a loose connective tissue. In the latter 
the nuclei are far apart and the tissue is 
myxomatous in appearance. There are also 
sarcomatous areas and isolated glands of the 
endometrial type; the latter, however, do 
not participate in the active proliferation 
but are rather atrophic. In places, especially 
in the smaller polypi, the endometrial cover- 
ing epithelium is left. No smooth muscle 
and no striped muscle are present. The 
lymph spaces are dilated. 

Nearly all writers who have published 
reports of these tumors have observed the 
loose connective tissue described in our 
tumor. There has been quite a difference of 
opinion as to the character of this tissue. 
Wilms (49), Seydel (40), and others try to 
prove that this is a kind of embryonal 
mesenchymal tissue, from which all the other 
tissues in the tumor are derived. Some say 
it is myxomatous tissue, as Rein (35), 
Mueller (24), and Pernice (30), while others 
take it to be oedematous tissue. Several 
investigators did the acetic acid test on the 
fresh specimen and found that this reagent 
produced cloudiness of the tissue; others, 
as Pfannenstiel (31), did the test for mucin 
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A section showing the borderline of the tumor 
The line of demarcation is distinct. 


Fig. 5. 
and myometrium. 
In one place there is a sarcomatous area in the myome 
trium but this is probably not deeper in the uterine muscle 
than one frequently finds endometrial tissue. 


and found it negative. Therefore, Pfannen- 
stiel, considers this as proof that the tissue 
is oedematous and not myxomatous. Still 
others did not do the test for mucin, as 
Peham (28), but consider this tissue never- 
theless to be myxomatous. There are also 
authorities, as Orth and Ziegler, who say, 
as stated by Pick (32), that we cannot 
draw a sharp line between myxomatous and 
cedematous tissue by the mucin test. Pick 
thinks it is often not possible to decide if the 
tissue is oedematous or myxomatous, and 
Keitler (14) states it is proven that myx- 
omatous tissue may develop from oedematous 
tissue. In our case the tissue has a myx- 
omatous appearance, but I am not able to 
decide if it is myxomatous or oedematous. 
The mucin test was not done. 

The foci of closely-placed, small round cells 
which are found scattered about in the 
loose connective tissue in our specimen, 
have been observed by numerous writers, 
as Seydel (40), Pfannenstiel (31), Wilms (49), 
Spuler (41) and Thiede (42). Seydel thinks 
these round cells originate from the embryonal 
connective tissue. He saw the transition of 
the triangular spindle and star-shaped connec- 
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tive-tissue cells into foci of small round cells. 
He also saw all stages of transition of these 
round cells into cartilage, as was also observed 
in our case. This transformation is also proven 
in Kehrer’s (13) case. Wilms (49) considers 
this loose connective tissue as the fundamental 
constituent of the tumor. It is according to 
his opinion the undifferentiated embryonal 
ger tissue, from which the other tissues in 
the tumor are derived. 

Classification and nomenclature. In the 
following case reports I have collected those 
cases of uterus and cervix tumors which 
contain cartilage and striped muscle. Many 
of these have been classified as grapelike 
sarcoma, an appellation which for a large 
number is not descriptive. Most of the 
mixed tumors of the uterus and a good num- 
ber of those of the cervix are not grapelike in 
structure. Pfannenstiel, who was the first 
to collect and describe asa clinical and histolog- 
ical entity the grapelike tumors of the uterus, 
himself included one case, that of Winkler (50), 
which neither had a grapelike structure nor 
did it contain heterogeneous tissue. Many of 
the grapelike sarcomata do not contain 
heterogeneous tissue but only sarcomatous 
and oedematous or myxomatous tissue, and 
many of the mixed tumors are not grapelike 
in shape. 

Besides their grapelike structure and heter- 
ogeneous components their great malignancy 
is one of their characteristic features. In‘the 
large majority of cases this is correct, but 
cases have been reported without evidence of 
malignancy, as that of Schirokauer (38), 
in which the tissue was “poor in cells.” 
The most important and characteristic feature 
of these growths is not their morphological 
structure but their histological composition. 
“We cannot,” as Veit (43) states, “‘see in the 
sarcoma ‘colli uteri hydropicum,’ the grapelike 
sarcoma of the cervix, any proof for a certain 
anatomical structure. We find this form in 
histologically simple sarcoma and also in 
mixed tumors.”’’ The grapelike structure, 
therefore, should be a secondary consideration 
in the classification of these tumors; their most 
characteristic feature is their heterogeneous 
composition. For this reason I publish this 
case as a botrioid chondrosarcoma, to convey 


at the same time the information of its 
composition and structure. 

In our case reports is included the title of 
the article under which these cases were 
reported, for in most of them the predominant 
component parts of the growth are indicated. 

Several original reports were not accessible 
and I had to consult the reports of subsequent 
writers. Of the cases of Levitzky (20) and 
Gabelein (4) I found neither the original nor 
references. I did not include Orth (27) 
and Schroeder (39) in this table, because 
Schroeder merely states in his textbook 
that he has seen two cases of grapelike 
sarcoma, one of which had been reported by 
Kunert (17) and that he is in possession of a 
section of a polypous uterine tumor which 
is composed of pure cartilage. 

Frequency of occurrence. The table contains 
eighteen tumors of heterogeneous composition 
of the corpus uteri and nineteen of the cervix. 
Of the former there are nine cases which 
contain cartilage and eleven which contain 
striped muscle. Two cases (Gebhard, 6; 
and Hunziker, 12) contain both cartilage 
and striped muscle. Penkert’s (29) case 
contains cartilage, and he states that there 
are also cells which look like striped muscle, 
but no striation is seen. It is doubtful if a 
case reported by Vogler (44) is to be placed 
in this group. In this case, some of the smooth 
muscle cells looked like striped muscle. 

Of the nineteen cervix tumors, fourteen 
contain cartilage and ten striped muscle. 
Four of these (Koch, 49; Pernice, 30; 
Peham, 28; and Mueller, 24) contain both 
cartilage and striped muscle. Some include 
Kleinschmidt’s case in the mixed tumors. 
He reported a cervix tumor in which in one 
place was present a tissue which resembled 
hyaline cartilage. 

A tumor reported by Wagner (46) in 1854 is, 
according to Williams, probably a chondro- 
sarcoma. It occurred in a woman 55 years old. 
The uterus resembled a thin walled cyst. 
From its inner portion nodular ridges and 
many villous structures arose. On microscop- 
ical examination cartilage was found. In 
each lung were about 15 nodules, from the 
size of a pea to the size of a walnut, of the 
same composition as the original tumor. 
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This case probably belongs to the tumors 
of the body of the uterus. 

In Rein’s (35), Mueller’s (24), and Pernice’s 
(30) cases cartilage was found only in the 
primary tumor, not in the metastases. 
Girode (8) and Nehrkorn (26) found striped 
muscle in the myometrium without tumor 
formation. Gebhard (6) reports a chondro- 
carcinoma of the cervix, and others, among 
these Kworostansky (18), report cartilage 
formation in fibromyoma. The mixed tumors 
of the uterus and cervix differ from those of 
the vagina, for in the latter only striped 
muscle but never cartilage has been found. 

Reason for grapelike growths. The cause of 
the grapelike structure, according to some 
writers (Kolisko, 16) is oedematous infiltra- 
tion of polyps, the cedema being produced 
by the traction of the polyps, by torsion 
of their pedicles, and by pressure from the 
surrounding structures. Some have expressed 
the opinion that the grapelike structure of 
the vaginal tumors is produced by their 
growth from the papillary structure of the 
vaginal mucosa. For the development of the 
grapelike structure a pre-formed cavity is 
necessary. It, therefore, stands to reason 
that they should occur more frequently in the 
dilatable and elastic vagina and in the tumors 
of the cervix which grow down into the vagina, 
than in the uterine cavity with its firm resist- 
ant walls. However, they occur also in the 
uterine cavity. Keitler (14) has reported a 
case of definite’ grapelike structure, and the 
writer’s case is partially grapelike. Some state 
that the strong and resistant uterine muscle 
would have to be weakened (pyometra) tomake 
a grapelike growth possible, but this state- 
ment is not borne out by the writer’s case. 
When these tumors infiltrate the adjoining 
deeper tissues, the grapelike structure of the 
infiltrating portion is lost. 

Age. As regards the age at which these 
neoplasms occur, we see from our table that 
of the sixteen cervix tumors, those of 
Richter (36) and Pick (32) were in patients 
of about two years each; all others were in 
patients of 17 years or more. The oldest 
patient was 59 years of age and only 3 were 
older than 50 years. Of the corpus tumors, 
13 out of the 15 patients were 50 years or 


over; the oldest was 75 years, the remaining 
two were 36 and 38 years old respectively. 
From this we learn that while the mixed 
tumors of the vagina occur chiefly in children, 
those of the cervix occur mainly at the prime 
of life and those of the uterus at the time 
of the menopause. In the writer’s case 
the growth occurred at the time of the 
menopause. When questioned the ~atient 
stated that she was still menstruating, but 
that for one and one-half years the menstrua- 
tion had been irregular and profuse and that 
she had had hemorrhages. The exact time of 
the onset of the symptoms cannot be deter- 
mined, for in the beginning the irregular 
menstruation may have been due to the begin- 
ning of the menopause. These tumors occur 
as well in women who have borne children as 
in those who have never been pregnant. 

Duration. In a large number of cases the 
duration of the disease is not reported. 
In a good many cases it is difficult to state 
exactly when the first symptoms arose. Of 
the longest duration is Puech and Massabuau’s 
(33) case. The tumor recurred five years 
after the operation. The patient refused 
operation for the recurred tumor. Among 
nine cases of cervix tumor which ended fatally 
the duration was two years or more in three 
cases, Over one year in five cases, and less 
than one year in one case. Of the tumors of 
the body of the uterus the duration is known 
in seven cases. The duration of one case 
was three years, of two other cases over two 
years and in the remaining four cases less than 
one year. 

Termination. The termination of many 
of these cases is not reported; in some it is 
stated that the tumor recurred. The cause 
of death in a large number was cachexia 
and exhaustion due to recurrence of the tu- 
mor; some patients died of exhaustion after 
the operation, some of peritonitis following 
perforation of the uterus, and some of other 
causes. 

Metastases, local spreading, and recurrence. 
The malignancy of these tumors manifests 
itself less by metastases than by local exten- 
sion and by recurrence after operative removal 
which often occurs very rapidly. At first 
they spread on the surface; the deeper tissues 
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are infiltrated rather late. The vaginal 
tumors seem to have more inclination to 


infiltrative growth into the deeper tissues 
than those of the cervix and uterus. The 
cervix tumors infiltrate the pelvic tissue 
later and those of the uterus very late. 
Distant metastases are infrequent and late, 
and as a rule do not contain heterogeneous 
tissue. Of special interest is Heddiius’ (10) 
case, since a metastatic growth was found in 
the pleural cavity, which not only had an 
excessive grapelike character, but also con- 
tained the heterogeneous components of the 
original cervix tumor. Heddius thinks a 
metastasis of undifferentiated embryonic 
tissue occurred. 

Symptoms. Clinically it is difficult to 
differentiate these growths from other malig- 
nant tumors of the uterus. The most common 
symptom is irregular and profuse bleeding as 
in our case. Frequently there is a vaginal 
discharge, which at first is watery or blood- 
tinged, and which later, when decomposition 
of the tumor sets in, becomes purulent and 
very offensive. There may be pain in the 
pelvis. Large tumors may produce urinary 
symptoms by pressing on the bladder and 
urethra. In many cases pieces of tumors are 
passed by the vagina; in others especially 
in those of the cervix and the vagina, the 
tumor may appear at the introitus vulve. 
All the symptoms of malignant growths, as 
cachexia, anemia, emaciation, etc., will 
occur in the later stage. 

‘ Diagnosis. In two cases the tumor was 
taken for an hydatid mole, which is suggested 
by the vesicular structure. A certain diagnosis 
can only be made microscopically. We have 
to remember that in quite a few cases polypi 
were removed which were not examined, 
and later the polyps returned and proved 
to be malignant. Or as in Malapert and 
Maurichau-Beauchant’s (21) case, the polyp 
was examined and found benign. Therefore 
a careful microscopical examination of uterine 
polyps always should be done. This is 
especially necessary when they recur, and in 
these cases sections should be made from 
different portions of the polyps, since cases 
have been reported where in the primary 
polyps no malignant tissue was discovered, 


which possibly may be due to the fact that 
none was present, or perhaps to the fact 
that one section did not show malignancy 
while other portions may have contained areas 
of sarcomatous tissue. 

Prognosis. The prognosis is generally 
considered unfavorable. Of nine of the corpus 
tumors we know the fatal termination. 
In five of these it occurred six months or less 
after the operation. Of the other four cases 
the fatal termination is reported but it is 
not stated how soon after the operation 
it occurred. The writer’s case is still well 
eight months after the operation. The case 
of Murray and Littler (25) was well five 
months after the operation. We know that 
of the cervix tumors 12 ended fatally, 5 of 
these within a year after the operation; the 
time is not given in the other 7 cases. In 
considering these results we have to keep in 
mind that in many of these cases no radical 
operations were performed or that they 
were performed at a late stage, after the 
patient was beyond surgical help. 

In spite of these rather discouraging results, 
I am inclined to believe that the outlook in 
our case is hopeful for the following reasons: 

1. The patient has gained in weight and in 
hemoglobin, she has generally improved, 
feels well, and no metastases have been ob- 
served eight months after the operation. 

2. The microscopical examination showed 
the tumor to be confined to the endometri- 
um.. There was hardly any infiltration of the 
myometrium, which was thickened and sur- 
rounded the tumor like a protective cap- 
sule. 

3. A radical operation (vaginal panhyster- 
ectomy) was performed. 

4. Tumors of the uterus are less inclined 
to metastases and local infiltration than 
those of the cervix, since the uterus is 
more an isolated organ and not in so inti- 
mate contact with the surrounding tissue as 
the cervix. 

Histogenesis. ‘The question which arises 
when we see such a tumor is: How does sucl. 
foreign tissue as cartilage and striped muscle 
get into the uterus? The histogenesis of mixed 
tumors, like that of tumors in general, is 
still unexplained. There are several theories 
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which try to explain the origin of these tu- 
mors. Pfannenstiel (31) and v. Franqué 
(45) state that the cartilage and striped 
muscle originate in the uterus by metaplasia. 
Pfannenstiel thinks the heterogeneous tissue 
is derived from the connective tissue of 
the mucosa, while v. Franqué (45) in his 
report tries to explain the derivation of 
sarcoma from the connective tissue and of 
the voluntary muscle from smooth muscle 
cells. Cartilage is derived from connective 
tissue in the normal development in prenatal 
life and also in postnatal life, but voluntary 
and smooth muscle are of entirely different 
origin and it is hard for us to imagine how 
the one can be transformed into the other. 

According to Cohnheim these tumors are 
derived from misplaced embryonal cells 
which suddenly commence to grow, for 
some unexplained reason, after having been 
dormant for many years. 

Wilms’ (49) theory is a sort of combination 
of the two previous ones. He states that not 
single cells but undifferentiated embryonal 
germ tissues are split off and misplaced. 
He assumes a common mother tissue from 
which cartilage as well as striped muscle may 
commence to grow, while Cohnheim’s theory 
presupposes the displacement of the single 
components. 

Process of germ displacement. ‘The frequency 
of the occurrence of these mixed tumors in 
the urogenital region is explained by the 
complicated growth in the embryonal develop- 
ment. According to Wilms the mother tissue 
comes from the region behind the kidney 
anlage. In the early embryonal development 
we find here the prevertebre or myotomes, 
from which cartilage as well as striped 
muscle may originate. Their middle portion 
produces the voluntary muscle and their 
ventral portion, the sclerotome, is the be- 
ginning in the formation of the vertebre. 
In this region appears at an early stage 
in the embryonal development the nephro- 
tome and the wolffian duct. The latter grows 
progressively backward toward the cloaca. 
In its backward growth it takes some of the 
embryonal germ tissue with it. Its terminal 
portion atrophies and persists along the vagina 
and uterus as Mueller’s duct. These embryo- 
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nal germs remain dormant until they wake up 
suddenly at some later period, commence to 
grow, and produce a malignant growth. 

This theory explains the site of the tumor, 
its heterogeneous composition and also the 
embryonal character of the tissue which is 
found in many of them, but it does not ex- 
plain why these cells remain dormant for 
forty or fifty years and then suddenly com- 
mence to grow. It also does not explain how 
germs for mixed tumors get into the parotid 
gland or other places. Wilms’ theory is 
probably today recognized more generally 
than any other, but we should not forget 
that it is merely a theory, not based on 
scientific proof, and that at present it is entire- 
ly impossible to give a satisfactory scientifi- 
cally proven explanation for the origin of these 
tumors. 

SUMMARY 

The mesodermal mixed tumors of the 
corpus and cervix uteri contain striped 
muscle and cartilage or both as heterogene- 
ous products. In many of them a loose con- 
nective tissue, which is myxomatous in 
appearance and contains foci of small round 
cells, is observed. The mixed tumors of the 
vagina contain smooth muscle only and no 
cartilage, and occur chiefly in children; 
those of the cervix occur chiefly at the 
prime .of life; those of the corpus uteri oc- 
cur at the time of the menopause or later. 
Nineteen mesodermal mixed tumors of the 
cervix and seventeen of the corpus were 
found reported in the literature. To the 
latter the author adds a report of a botrioid 
chondrosarcoma of the endometrium. The 
grapelike structure of some of these growths 
is no proof for a certain histological com- 
position. 

Clinically these neoplasms are character- 
ized by their tendency to local recurrence 
after removal and to local extension. Distant 
metastases are infrequent. Their symptoms 
do not differ from those of other malignant 
growths in this region. 

The diagnosis can only be made by histolog- 
ical examination. The prognosis is generally 
considered unfavorable, and the treatment 
consists in early and radical operative 
procedure. 
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CASES OF MESODERMAL MIXED TUMORS OF 
THE CERVIX UTERI 

Case 1. Reported by Weber (47) in 1867, in an article 
entitled “Ueber die Neubildung quergestreifter Muskelfas- 
sern.”’ The patient, age 45, 1X-para, had, extending from the 
cervix, a polyp which recurred repeatedly after removal. 
Recurrence followed amputation of the cervix, the uterus 
became invaded and there were polypoid masses in the 
uterine cavity. The condition persisted for a year and 
nine months. Death resulted from peritonitis following 
spontaneous perforation of the uterus. Histological 
findings: Kmbryonal cross striped muscle cells, spindle 
cells, and smooth muscle. 

Case 2. Reported by Kunert (17) in 1874, in an article 
entitled “Ueber Sarcoma Uteri.” The patient was 35 
years of age and had had no pregnancies. The vagina 
was filled by a tumor extending from the vaginal portion 
of the cervix. The growth was repeatedly removed; 
the cervix amputated; but there was a recurrence after 
each operation. The condition persisted for one year and 
nine months and there were metastases in the pelvis, vagina, 
pleura, and seventh and eighth ribs. Death resulted from 
cachexia and exhaustion six weeks after operation. His- 
tological findings: Large round cells, striated muscle. 

Case 3. Reported by Thiede (42) in 1877, in an article 
entitled “Ueber ein Fibroma papillare cartilagenescens der 
Portio vaginalis.” The patient, age 45, Il-para, had a 
pediculated, lobulated, soft tumor which filled the vagina. 
The tumor originated on the cervix. It was removed but 
recurred. The condition lasted more than three years. 
The patient died from exhaustion. Histological findings: 
Myxomatous and fibrous tissue with cartilage. 

Case 4. Reported by Rein (35) in 1880, in an article 
entitled “M/yxoma enchrondromatodes arborescens colli uteri.” 
The patient was 21 and had had no pregnancies. She 
suffered from a grape-like tumor extending from the 
anterior and posterior lips. Growths were removed twice, 
but recurred. She had had the trouble for more than 
a year and 8 months. There were metastases in the left 
parametrium, pelvic lymph-nodes, and wall of the vagina. 
The patient died from peritonitis following the operation 
Histological findings: Mostly round and spindle cells, 
cartilage and myxomatous tissue. 

Case 5. Reported by Mueller (24) in 1887, tn an 
article entitled “Hin Beitrag sur Kenntniss der cystoiden 
Uterus-tumoren.” The patient, age 24, no pregnancies, 
had a tumor the size of a hen’s egg on the cervix. The 
cervix was amputated. A grape-like recurrence in the 
lower portion followed. There were metastases in the 
broad ligament, pelvis, and vagina. Death occurred one year 
after operation from recurrence and peritonitis. Histo- 
logical findings: The primary tumor contained cross- 
striated spindle cells (a myxosarcoma). The recurrent 
tumor contained myxomatous tissue, spindle and round 
cells (sarcoma) and cartilage. 

CasrE 6. Reported by Pernice (30) in 1888, in an article 
entitled “Ueber ein traubiges myosarcoma  striocellulare 
uteri. Uterus inverted.” The patient, age 17, no pregnancies 
had a grape-like tumor in the vagina, extending from the 
cervix. The cervix was amputated and repeated operations 
were done for recurrent tumors. Laparotomy. The 
condition persisted for two years and there were metastases 
in the abdomen and parametrium. The patient had 
hypostatic pneumonia; death resulted one month after 
operation. Histological findings: C2dematous and myx- 
omatous connective tissue, young cross striped muscle 
cells, hyaline cartilage. 

Case. 7 Reported by Pfannenstiel (31) in 1892, in an 
article entitled “Das traubige Sarcom des Cervix uteri.” 


The patient, age 53, [V-para, had a cervical polyp which 
was removed but recurred. The uterus was removed. 
The growth persisted for three and one-half years. The 
patient died from cachexia. Histological findings: 
(Edematous tissue, hyaline cartilage. 

Cast 8. Reported by Richter (36) in 1892, in an article 
entitled “Ueber einen preliferierenden Schleimpolypen.” 
The patient had had two operations for recurrence of a 
tumor arising from the cervix. The growth had been pre- 
sent for more than two years before the patient’s death. 
Histological findings: Round cells, myxomatous tissue, 
striated spindle cells. 

Case 9. Reported by Pick (32) in 1894, in an article 
entitled ‘‘Ueber Sarcoma des Uterus und der Vagina im 
Kindesalter, etc.’ The patient 2 years and 3 months 
old, had a rapidly growing, pediculated polypoid growth 
extending from the posterior wall of the cervix, and in- 
filtrating the uterus. The growth had been present for 
six months and had extended into the paracervical, 
parametrial tissue, broad ligament, vaginal wall, and 
pelvic lymph-nodes. The patient died from exhaustion. 
Histological findings: Round and spindle cell sarcoma; 
cross-striped spindle cells. 

Case io. Reported by Wilms (49) in 1899, in an article 
entitled “Zur Kasuistic der traubigen Sarkome der Cervix 
uleri (1896).” The patient, age 41, had had repeated 
operations to remove a tumor extending from the cervix. 
The operations were followed by recurrences. Autopsy 
showed a tumor the size of a child’s head, extending from 
the cervix. The tumor was polypoid in its lowest portion. 
The tumor had been present tor a year and a half and 
there were metastases in the mesentery and parametrium. 
Death followed peritonitis and perforation of the uterus. 
Histological findings: Round and spindle cell sarcoma, 
fibrous tissue, cartilage, fatty tissue, embryonic myxomat- 
ous tissue. 

Case 11. Reported by Seydel (40) in 1901, in an article 
entitled “Ein Enchondrom des Uterus.” The patient, 
age 42, had a cervical polyp which was removed, but recur- 
red. Histological findings: Cartilage, embryonal connec- 
tive tissue, round and spindle cells. 

CasE 12. Reported by Peham (28) in 1903, inan article 
entitled ‘‘Das traubige Sarcom der Cervix uteri.” The 
patient, age 19, had had removed repeatedly polypi and 
tumors extending from the cervix and uterus. Autopsy 
showed the uterus to be almost entirely a polypoid tumor 
mass. A polypoid mass hung down into the vagina. The 
condition had persisted for a year and ten months and 
there were metastases into the pelvis. The patient died 
from exhaustion. Histological findings: Sarcoma, car- 
tilage, embryonic striped muscle, myxomatous tissue. 
The polyps of the first operation did not show malignancy. 

CASE 13. Reported by Spuler (41) in 1905, in an article 
entitled ‘Zur Histologie des Rhabdomyoma.” The patient 
had undergone hysterectomy for cervical polyp. Histolog- 
ical findings: Round and spindle cell sarcoma, well de- 
veloped striped muscle cells, elastic tissue, fat. 

CasE 14. Reported by Kehrer (13) in 1906, in an article 
entitled ‘‘Ueber heterologe mesodermale Neubildungen der 
weiblichen Geschlechtsorgane (chrondromyxofirbosarcoma).” 
The patient, age 38, V-para, had had uterine polys re- 
moved three times. Complete hysterectomy had been 
done. A lobulated soft pediculated polyp was attached 
to the cervix. The growths had existed for more than a 
year. The patient died from intestinal obstruction. His- 
tological findings: Cartilage, smooth muscle, connective 
tissue, embryonic myxomatous tissue, embryonic striped 
muscle, bone. , 

Case 15. Reported by McCann (22) in 1907, in an 
article entitled ‘‘Grape-like Sarcoma of the Cervix Uteri. 
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The patient, age 52, VI-para, had a polypoid, pediculated 
growth in the vagina extending from the cervical canal. 
Growths recurred although they had been removed twice. 
Histological findings: Cartilage, mixed cell sarcoma, in- 
filtrated by lymph. 

CasE 16. Reported by Puech and Massabuau (33) in 
1908, in an article entitled ‘‘ Les tumeurs mixtes du col de 
Vuterus. Adenofibromyxochondrosarcome du col.” The 
patient age, 59, had a pediculated, grape-like tumor in the 
vagina, extending from the cervix. The patient was well 
for five years when the growth recurred and she refused 
operation. The condition lasted for more than six years 
from the beginning of the symptoms until publication of 
paper. Histological findings: Embryonic myxomatous 
tissue, hyaline cartilage, fibrous tissue, fusiform cells 
(sarcoma), glandular tissue. 

Case 17. Reported by Heddius (10) in 1911, in an 
article entitled ‘‘ Metastatischer Pleuratumor nach primac- 
ram traubigem Cervixsarcom.”’ The patient, age 48, the 
mother of several children, had a uterine polyp which 
recurred. Hysterectomy was done. Her trouble lasted for 
two years. She had a grape-like tumor in the pleural 
cavity. The patient died four weeks after operation. There 
was hemorrhage, exudate in the thorax, and dyspnoea. 
Histological findings: Chondrosarcoma of the mucosa 
uteri. Irregular celled sarcoma, hyaline cartilage, gland 
tissue, myxomatous tissue, and perhaps fat. The pleural 
tumor has the same composition as the cervical tumor. 

Case 18. Reported by Levitzky (20) in 1900, in an 
article entitled ‘‘ Chilosarcoma enchondromateuse arborescent 
du col uteri.” 

Case 19. Reported by Michel and Hoche (23) in 
1907, in an article entitled “‘Sur un cas de tumeur chondo- 
sarcomateuse du col uterin-sarcome en grappe.”’ The patient, 
age 35, had recurrence of a cervical polyp after it had been 
removed two months. There was extensive polypoid 
proliferation. Complete hysterectomy’ was done and 
the patient recovered. Histological findings: Sarcoma 
with numerous cartilage islands. 


CASES OF MESODERMAL MIXED TUMORS OF 
THE CORPUS UTERI 


Case 1. Reported by Anderson and Erdmannson (1) 
in 1869, in an article entitled ‘“‘ Rhabdomyoma und mehrere 
andere Geschwuelste in einem Uterus.” The patient, age 50, 
had a polypoid tumor in the vagina, which extended by 
pedicle from the uterus. The growth recurred twice after 
operation. It showed clubs and cysts. A hysterectomy 
was performed. Death resulted from hemorrhage two 
months after operation. Histological findings: Striped 
muscle in tumor removed with uterus at autopsy, none 
in uterine tumor rernoved by operation. 

CAsE 2. Reported by Bystroumoff and Eckert (2), in 
1874. The patient had a polypoid pediculated tumor ex- 
tending from the fundus. Histological findings: Com- 
pletely developed striped muscle cells. There are also 
spindle cells with 1, 2, and 3 nuclei, some very large. 

CAsE 3. Reported by Colomiatti (3) in 1882. The pa- 
tient had a tumor the size of a child’s head, which probably 
originated in the corpus uteri. There were three recur- 
rences. There were probably metastases in the lungs. 
Death from ‘“‘pleurisy.” Histological findings: Large 
round cells, striated muscle. 

CasE 4. Reported by Geissler (7), in 1891, in an article 
entitled ‘‘ Veber Sarcoma Uteri.”’ The patient, age 50, had 
had two abortions. She had a tumor arising from the 
posterior and lateral walls of the uterus. Histological 
findings: Spindle and round cell sarcoma arising from 
endometrium-cartilage. 
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CasE 5. Reported by v. Franqué (45) in 1899, in an 
article entitled ‘‘Myosarcoma striocellulare corporis uteri 
hydropicum.” The patient, age 49, XI-para, had a growth 
the size of a man’s head, hanging from the fundus. There 
were lobulated, polypoid masses in the uterine cavity 
growing on top of a myoma. Hysterectomy was done. 
The patient died from exhaustion one week after operation. 
Histological findings: Striated muscle, spindle cell sarcoma. 

CasE 6. Reported by Reid (34) in 1902, in an article 
entitled ‘Clinical Notes on Myxochondrosarcoma of the 
Uterus.” The patient, age 59, VI-para, had a lobulated 
tumor which filled the yterine cavity. The uterus was the 
size of a four months’ pregnancy. Vaginal hysterectomy 
was performed. Histological findings: Myxomatous tissue, 
hyaline cartilage. 

CasE 7. Reported by Gebhard (5) in 1903, in an article 
entitled “‘ Eine Mischgeschwulst des Uterus. Endotheliom 
mit Fett und Knorpelgewebe.”’ The patient, age 36, had 
had eleven or twelve pregnancies. She suffered from a 
pedunculated tumor hanging from a dilated cervix. The 
tumor probably originated from the fundus uteri. Hys- 
terectomy was done. Histological findings: Cartilage, 
spindle cell} sarcoma. Striated muscle. Proliferation of 
endothelial cells, resembling carcinoma. 

CasE 8. Reported by Penkert (29) in 1905, in an article 
entitled ‘‘Eine Teratoide Mischgeschwulst des Uterus. 
Carcinoma corporis uteri polyposum mil myxomatoesem 
sarcomatoesem und knorpeligem Stroma.” The patient, age 
62, X-para, had a complete hysterectomy following 
diagnostic curettage. The uterus was filled with pedicula- 
ted, partly soft, partly cystic tumors. The tumors orig- 
inated on the anterior wall of the fundus. Histological 
findings: Cartilage developing from myxomatous tissue, 
spindle cell sarcoma, fat, smooth muscle, looking like young 
striped muscle, but no striation was seen. Nests of cells 
appeared to be carcinoma and endothelioma. 

CASE 9. Reported by Laewen (19) in 1905, in an article 
entitled ‘“‘Rhabdomyosarcoma des uterus mit traubigen 
Wucherungen.” The patient, age 60, had a polypoid growth 
originating from the posterior uterine wall. Hysterectomy 
was done. The condition had been present for three years. 
Metastases were found in the peritoneal cavity. General 
peritonitis followed perforation of the uterus, and the 
patient died. Histological findings: Spindle cell sarcoma. 
Smooth and striated muscle, large multinuclear cells. 

CaAsE 10. Reported by Malapert and Maurichau- 
Beauchant (21), in 1905, in an article entitled ‘‘ Tameur 
conjonclive mixte (myxochondrosarcome).’’ The patient, 
age 41, no pregnancies, had tumor masses which extended 
throughout the uterus and vagina. The tumors recurred 
after repeated operations for removal. The patient suffered 
a year and one month and died from cachexia. Histological 
findings: First tumor removed was diagnosed as fibro- 
myoma. In the second one was cartilage, sarcomatous and 
myxomatous (?) tissue. 

Case 11. Reported by Hunziker (12) in 1¢07, in an 
article entitled ‘Die Rhabdomyoma des Corpus Uteri.” 
The patient, age 58, I]-para, had pediculated, nodular 
tumors filling the uterine cavity. The tumors originated in 
the anterior wall of the uterus. Hysterectomy was done, 
the trouble recurred, and the pelvis became invaded. 
The trouble lasted for five months. Metastases occurred 
involving the rectum and bladder. The patient died from 
cachexia four months after operation. Histological find- 
ings: Cartilage, striated muscle, smooth muscle, myxoma- 
tous tissue. 

CasE 12. Reported by Robertson (37) in 1909, in an 
article entitled ‘“‘Rhabdomyosarcoma of the Uterus.” 
The patient, age 69, II-para, had a pinkish, soft, lobulated 
tumor, probably primary in the corpus. She had not been 
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operated upon. The trouble had been present for eight 
months. The patient suffered from renal calculus and 
pyelonephritis, from which she died. Histological findings: 
Spindle cells, large multinucleated cells, striated muscle, 
myxomatous tissue. 

Case 13. Reported,by Herb (11) in 1910, in an article 
entitled ‘‘Mixed Tumors of the Uterine Body (Rhabdo- 
myosarcoma).’’ The patient, age 55, IIl-para, had a 
polypoid mass, extending from the fundus, and through the 
entire uterine wall. The tumor had been present for a year 
and two months. The patient died from regional recur- 
rence six months after operation. Histological findings: 
Spindle cells, round and polygonal cells, striated muscle. 

Case 14. Reported by Murray and Littler (25) in 
1914, in an article entitled ‘‘ A Case of Mixed Tumor of the 
Uterus (Adenochrondrosarcoma).’’ The patient, age 46, 
no pregnancies, had a soft polyp removed, containing 
cartilage. Panhysterectomy was done. The patient was 
operated upon four weeks after the onset. She was well 
five months after operation. Histological findings: Spindle 
and irregular celled sarcoma resembling myxoma, hyaline 
cartilage, gland tissue and perhaps fat. 

Case 15. Reported by Glynn and Blair-Bell (9), in 
1914, in an article entitled ‘‘Rhabdomyosarcoma of the 
Uterus.” The patient, aged 62, II-para, had a growth 
originating in the corpus uteri. A polypoid growth was 
passed by vagina. Hysterectomy was done. The growth 
had been present ten months. There were metastases in 
the lungs, determined only clinically. The patient died 
from pulmonary lesions six months after operation. 
Histological findings: Small round and spindle cell sar- 
coma, embryonic muscle cells, some being striated (Grims- 
dale and Glynn’s Case). 

Case 16. (Same reference as Case 15, Blair-Bell’s 
Case.) The patient, age 75, no pregnancies, had a tumor 
of the corpus uteri. A polypoid growth was passed by 
vagina. The trouble had been present for six months, with 
abdominal and vaginal metastases. The patient died three 
months after operation from sarcomatous adhesions pro- 
ducing intestinal obstruction. Histological findings: 
Small, round, spindle and giant cell sarcoma. Embryonic 
muscle cells, a few being striated. Myxomatous tissue. 
Recurrence closely resembled myxosarcoma. 

Case 17. Reported by Perlstein, 1918, in an article en- 
titled “‘ Botrioid Chrondrosarcoma of the Endometrium.”’ 
The patient, age 54, XIII-para, had a tumor mass 
partly polypoid, partly grape-like, attached to the 
posterior wall of the uterus. Hysterectomy was per- 
formed. The patient was _ hysterectomized. The 
trouble had been present probably a year and a half. 
There were no metastases and the patient was well eight 
months after operation. Histological findings: Tumor 
originated in endometrium. Large amount of cartilage. 
Loose connective tissue (myxomatous) with foci of small 
round cells. Round and spindle cell sarcoma. 

Case 18. Reported by Gabelein (4), in 1909, in an 
article entitled ‘‘ Hine heterologe Mischgeschwulst des 
Uterus. Mvyosarcoma myxomatodes et enchondromatodes 
polyposum uteri.” 


ADDENDUM 


Following is an extract of a letter, dated 
January 11, 1918, for which I am indebted to 
Dr. Hugo Ehrenfest, St. Louis. It was 
received after this article had been sent to 
the editor and gives additional information 
regarding the clinical history. 


“My records on the case of Mrs. S. Ox. are not 
very complete; however, I shall give you everything 
I have. 

“The patient was seen by me for the first time on 
January 11, 1917, sent by a physician who had made 
the diagnosis of inoperable carcinoma. At the time 
she was 54 years old, married 37 years, had given 
birth to twelve children at full term, the last eleven 
years ago. Menstruation was perfectly regular up 
to approximately two years ago; from then on it 
would appear somewhat delayed until, finally, it 
would come in intervals of from three to four 
months. The previous seven to eight day flow 
gradually had lengthened out to from fourteen 
to sixteen days, however, never being very free. 
About three months ‘ago she had a rather normal 
menstrual flow of eight days’ duration, after that, 
as usual, she was perfectly free of any vaginal dis- 
charge until five weeks ago when another flow 
started, at that time (as never before) with labor- 
like pain. This flow started unusually free, gradu- 
ally lessened and has persisted ever since. At 
present she complains only of very slight pain in 
the region of the symphysis and back. The patient 
is well nourished and the visible mucous mem- 
branes are approximately normal in color. 

“On examination I found the vagina filled with a 
soft, lobular mass as big as a fist. High up the intact 
edge of a dilated smooth-surfaced cervix was palp- 
able; within the cervix a thick pedicle, perfectly 
free all around, which run up into the greatly 
enlarged, irregular-surfaced uterus which apparent- 
ly contained several subserous fibroids. The diag- 
nosis of pedunculated, necrotic, bleeding, submuc- 
ous fibroid was made and the patient advised to 
go to the hospital. On January 15, under ether 
anesthesia, this mass was removed with forceps 
and curettes. It was soft, mushy, ill-smelling, 
about the size of a fist and seemed attached to the 
posterior uterine wall just above the internal os. 
No sutures or ligatures were required. The uterine 
cavity was packed tightly with iodoform gauze. 
The laboratory report unfortunately stated briefly 
that the tissue examined was in such a decayed 
condition that it was impossible to determine 
whether it was malignant, but nothing even sug- 
gesting malignancy evas discovered. ‘The patient 
made an uninterrupted recovery without rise in 
temperature, and was given two massive doses of 
X-ray before leaving the hospital on January 28. 

“She remained free of any bloody discharge up 
to the first few days in March. I saw her only once 
more on April 3, just before she left for Chicago 
and made the notation that there was a slight 
bloody discharge continuing for the last several 
weeks. I found the uterus greatly enlarged filling 
posteriorly the sacral cavity. Within the cervix 
a large blood-clot was seen protruding from the 
uterine cavity. 

“This is all the information I am able to give you. 
The surprising outcome of your further histologic 
study of the case, of course, is exceedingly interest- 
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ing and made me feel that I probably could have 
recognized the true state of affairs by a more careful 
study of the tissue removed at the first operation. 
However, clinically, the case surely did not suggest 
any malignancy and in every detail offered the 
typical picture of a half-expelled submucous fibroid.” 


I am sorry to state that my favorable prognosis 
with regard to the recurrence of the tumor was 
incorrect. The patient had been well after the opera- 
tion up to April 5, 1918, when a slight pinkish 
discharge from the vagina occurred. She consulted 
a physician immediately and Emil Ries performed 
a curettage on April 9. Only a small piece of 
granulation tissue of about the size of a small nut 
was found in the vault of the vagina and removed. 
Microscopical examination did not reveal malig- 
nancy. The discharge discontinued after the curet- 
tage but recurred on June 1, and on June 4 a 
laparotomy was performed by Ries, to whom I 
wish to express my thanks for the information and 
for the specimens which were removed. 

The right ovary and tube formed a tumor of about 
the size of an egg adherent to the vault of the vagina. 
The left ovary and tube formed a tumor of about one 
half that size. Both tumors were removed. I 
saw the specimens after they had been hardened 
in alcohol. In places, probably at the site of the 
attachment to the vault of the vagina, there 
was loose tissue of irregular structure having 
polyplike projections measuring up to 2 centi- 
meters in length which were similar in appearance 
to the original tumor. 

Microscopical examination showed this to be 
chondrosarcomatous tissue of the same character 
as described in the original tumor. Sections were 
taken of different portions of ovary and tubes and 
these structures themselves were not found invaded 
by the malignant growth. 

Several writers called attention to the extra- 
ordinary malignancy of this class of tumors. In 
spite of this I was inclined to believe that the 
tumor would not recur since, as stated previously, 
it was limited to the corpus uteri, since a complete 
hysterectomy was performed and the patient 
was well and gained weight after the operation. 
That a recurrence followed this radical operation 
is a further evidence of the unfavorable prognosis 
which should be made in this kind of neoplasm.! 
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SHALL OPERATION FOR HYPERTROPHIED PROSTATE BE 
DONE IN TWO STAGES 


By FRANKLIN R. WRIGHT, M.D., F.A.C.S., MINNEAPOLIS, MINNESOTA 


Assistant Professor of Urology, University of Minnesota 


LL surgical procedures are gradually 
developed. The operation for the 
relief of hypertrophied prostate is no 

exception to this rule. We first learned that 
the condition was amenable to operation. 
Suprapubic and perineal operations were 
developed. We had to decide which of these 
two operations gave the best result. This 
question, I think, has been decided. I think 
I am safe in stating that every one has aban- 
doned the perineal operation except one 
genito-urinary surgeon and the minority of 
general surgeons. We are at present deciding 
the question whether the operation shall be 
done in one or two stages. 

When a patient comes to us asking for re- 
lief from an hypertrophied prostate two 
questions must be decided: (1). Can this 
patient be safely operated upon? (2). If so, 
when? ‘The first question is answered by a 
general physical examination of the patient. 
The second, by a study of the urine and its 
secretion. In order that we may judge the 
condition of the urine with reasonable accu- 
racy, a comprehensive knowledge of the 
pathology of the hypertrophied prostate and 
its effect on the anatomy and physiology 
of the kidney is necessary. In few condi- 
tions can cause and effect be more clearly 
followed. 

Briefly stated, the pathology is the develop- 
ment of a fibro-adenoma in that part of the 
prostate lying between the verumontanum 
and the internal sphincter of the bladder. As 
this tumor develops it causes a mechanical 
obstruction at the outlet of the bladder, and 
at the same time causes such an alteration in 
the shape of the bladder that it can no longer 
spontaneously empty itself, and residual 
urine results. 

Whenever the bladder contains too- cubic 
centimeters of residual urine, the urine backs 
up into the pelvis of the kidney. The pressure 
of the urine on the surface of the kidney 


causes a flattening of the pyramids and a 
broadening of the calyces. This must cause 
a more or less marked distortion of the urinary 
tubules. The kidney reacts to this pressure by 
passing large quantities of low specific gravity 
urine. Just how long this pressure and dis- 
tortion must exist before the function of the 
kidney is modified we do not know, but we do 
know that where a large quantity of low spe- 
cific gravity urine is found a change in the 
structure of the kidney has occurred. We 
know that the kidney of some individuals will 
continue to secrete apparently normal urine 
although a large amount of residual may be 
present. If, however, we drain the bladder of 
one of these patients, we find, just as in those 
patients who are passing low specific gravity 
urine, a fall in blood pressure, and, if the 
drainage is made continuous, a large percent- 
age of them will develop uremia. We are, 
therefore, justified in assuming that, although 
they are passing apparently normal urine, 
changes have occurred in the kidney tubules 
of these men. 

The pressure of the urine in the pelvis of the 
kidney is mild but continuous because these 
patients never empty their bladders complete- 
ly. The alteration in the shape, or the dis- 
tortion of the tubules occurs so slowly that 
they retain their function somewhat modified 
as they gradually assume their new position. 
The reverse is true when we suddenly relieve 
the pressure in the pelvis of the kidney by 
completely emptying the bladder. The com- 
pressed kidney tissue returns to its normal 
shape very rapidly and the tubules which 
have become accustomed to an abnormal 
position are not able to perform their function 
in the normal position. If the drainage of this 
bladder is made continuous, the amount of 
urine passed is rapidly diminished and the 
patient becomes uremic in three to eight days. 
If, now, we discontinue drainage and allow the 
pelvis of the kidney to refill with urine, again 
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applying pressure to the surface of the kidney, 
that is, return the tubules to the abnormal 
position which they have occupied, they again 
take up their function and the uremia imme- 
diately begins to disappear. 

My objection to doing suprapubic cystoto- 
my as a preliminary to a prostatectomy is 
that if the patient becomes uremic after 
having established continuous drainage by 
cystotomy, we cannot refill the pelvis of the 
kidney and replace the kidney tubules to 
abnormal position under which they formerly 
functionated. On the other hand, if we do the 
preliminary drainage with a catheter and our 
patient begins to show signs of uremia we can 
withdraw the catheter and in a few hours the 
pelvis of the kidney will refill and the kidney 
tubules, being replaced to their abnormal 
position, will again functionate. The opera- 
tion of prostatectomy is in itself not a serious 
undertaking. It is the sudden emptying of the 
pelvis of the kidney that makes it dangerous. 
Where death occurs following a prostatectomy 
the death certificate reads: ‘ Renal insuffi- 
ciency.”’ If death follows a suprapubic drain 
age the certificate ismadetoread: “ Uramia.”’ 
The cause is the same: the sudden emptying 
of the renal pelvis. 

In an article entitled “Blood Pressure and 
Prostatectomy,’’. published in Annals of 
Surgery, December, 1916, A. H. Peacock, of 
Seattle, gives an analysis of a series of seven 
prostatectomies. Six of these were preceded 
by preliminary cystotomy; therefore, we will 
only consider these six. 

CasE1. Patient, aged 64. The condition of 
urine is not mentioned. The man made an unevent- 
ful recovery. 

CASE 2. Patient, aged 64, passing urine of 1,010 
specific gravity; cystotomy was done with a local 
anesthetic. The man died on the fourth day of 
uremia; prostatectomy was never done. 

CASEs 3 to 6. Ages of patients varied from 58 years 
to 84 years; all passing urine of specific gravity vary- 
ing from 1,020 to 1,024. A preliminary cystotomy 
was done in the four cases; prostatectomy was done 
on the third day following cystotomy in three cases 
and on the fourth day in one. Of these four cases, all 
passing apparently normal urine, one made an 
uneventful recovery; one died seven days after 
preliminary cystotomy and four days after pros- 
tatectomy from uremia; the other two became ura- 
mic, but recovered. The amount of residual urine is 
not given in all of the cases, but the report shows 


that the patient who died from cystotomy had an 
overilow bladder, while the two who became uremic, 
but recovered, had a residual of 45 cubic centimeters 
and roo cubic centimeters respectively. (Peacock 
notes in his report that in the three which developed 
uremia there was great diminution in the amount of 
the urine secreted.) 


So from the six cases treated by prelimin- 
ary cystotomy, two died; two became uremic, 
and recovered; two made uneventful recover- 
ies. Peacock says the deaths of the two and 
uremias in the other two are due to what he 
has called hidden nephritis. To me it means 
that when the pelvis of the kidney was com- 
pletely emptied the compressed kidney tissues 
returned so rapidly to normal position that the 
uriniferous tubules which had been for a long 
time in an abnormal position were not able to 
perform their functions when suddenly re- 
turned to normal position. 


A patient, Mr. V., age 93 years, came under my 
care at the Minneapolis City Hospital on June 23, 
1916, suffering from hypertrophied prostate and 
acute retention of urine. He had blood pressure, 
168 — 170; catheter drainage was introduced; and his 
blood pressure promptly fell to 120. At the end of 
four days the old man became uremic. The catheter 
was taken out and from that time he was catheter- 
ized twice a day. His blood pressure promptly rose 
to 148 and his uremia cleared up. At the end of the 
fifth day, in attempting to catheterize him, the 
interne was unable to pass a soft catheter and under- 
took to use a metal catheter and madea false passage. 
Being unable to get a catheter into his bladder, I 
made a suprapubic cystotomy. The old man’s blood 
pressure promptly dropped to roo. He became ure- 
mic and died of uremia on the nineteenth day after 
cystotomy was performed. His death, I believe, was 
due to permanently relieving the kidney of the 
pressure to which it had for years been accustomed. 


CONCLUSIONS 

1. All cases, including those cases where 
only a small amount of residual urine is pres- 
ent, should be given several days of pre- 
liminary drainage before prostatectomy is 
done. 

2. Since cystotomy, which gives perma- 
nent drainage to the bladder and the pelvis of 
the kidneys, has been followed by death, I 
believe that it is better that drainage should 
be made by the use of the catheter. 

3. Cystotomy should be reserved for use 
in those cases where catheterization, for any 
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reason, is impossible; or, for use in those cases 
of acute cystitis that do not do well with per- 
manent catheter. 

4. Since uremia has been known to follow 
the opening of a bladder which contained only 


45 cubic centimeters of residual urine, if com- 
pelled to do a cystotomy, it should only be 
performed after catheterization or aspiration 
of the bladder has been carried on for several 
days. 


A VARIETY OF MASSIVE SYPHILITIC SPLENOMEGALY ATTENDED BY 
REMARKABLE VASCULAR CHANGES! 


By DOUGLAS SYMMERS, M.D., New York 


Professor of Pathology, University and Bellevue Hospital Medical College; Director of Laboratories, Bellevue and Allied Hospitals 


CHEMICAL REPORT 
By ALEXANDER O. GETTLER, Pa.D., New Yor« 


Pathological Chemist, Bellevue Hospital 


TECHNICAL WorK 
By WILLIAM M. JOHNSON, New York 


NHE purpose of this communication 
is to call attention to a form of 
syphilitic splenomegaly attended by 

naked eye changes which are readily indenti- 
fied and by extraordinary microscopic altera- 
tions referable particularly to the smaller 
arteries of the splenic substance. In addi- 
tion to its size, the organ is remarkable in 
that, on section, the naked eye detects 
pin-head sized, ochre colored bodies which, 
upon microscopic examination, are found to 
correspond to thickening and _hyaliniza- 
tion of the walls of the smaller arteries 
with extensive deposits of mineral salts in 
the fibromuscular and elastic coats. The 
vascular apparatus of the spleen is further 
compromised by mineral-free, hyaline de- 
posits in or around the small veins, and by 
hemorrhagic extravasations in various stages 
of organization. Only two cases of a simi- 
lar description have been found in the litera- 
ture of medicine. In neither of them was 
syphilis mentioned as a possible etiological 
factor. 

In the case recorded by Sprunt (1) the 
liver was the seat of an infective biliary 
cirrhosis and the abdomen was distended by 
fluid. The spleen weighed 775 grams. Small 
ochre colored bodies, which were visible 
to the naked eye, were found, on microscopic 


examination, to represent selective impreg- 
nation of the elastic tissues in the smaller 
arteries by salts of calcium and iron. 

In the case described by Marini (2) the 
spleen weighed 1,900 grams and _ similar, 
but less extensive microscopic changes were 
found in the smaller vessels. Marini _re- 
garded his case as an example of the splen- 
omegaly of the so-called Banti’s disease. 
This, according to the views of the Italian 
school, is equivalent, of course, to a denial 
of syphilis as the causative factor, since 
this school holds that Banti’s disease consti- 
tutes an entity of unknown etiology. Ac- 
cording to the _ investigations of Norris, 
Symmers, and Shapiro (3), however, the 
splenomegaly of Banti is to be explained 
exclusively as a _ syphilitic process, and 
Banti’s disease, as an independent clinical 
and anatomical entity, does not exist. This 
conception is based on the fact that, of 
those cases of clinically typical Banti’s syn- 
drome investigated by them at Bellevue 
Hospital over a period of twelve years, all, 
when pursued to a_ conclusion, were 
found to occur in subjects in whom syphilis 
was determined with certainty, not only by 
the histological alterations in the spleen 
which, incidentally, are not to be distinguished 
from those enumerated by Banti—but by 


' From the Pathological Laboratories of Bellevue Hospital. 
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the presence of syphilitic changes in other 
parts of the body. Since these observations 
were published, I have investigated 3 addi- 
tional cases of clinically typical so-called 
Banti’s disease occurring in Bellevue Hospital, 
and all were in syphilitic subjects. Moreover 
the cases described in the present paper 
correspond, from a clinical viewpoint, to one 
or another stage of so-called Banti’s disease 
as originally outlined by the Italian patholo- 
gist, and, in fact, three of them were so 
diagnosed during life, and yet there can be 
no doubt, I think, that every one in the entire 
series was syphilitic in origin. 

The argument that relief after splenectomy 
in the so-called Banti’s disease is confirmation 
of the independent nature of the condition is, 
indeed, spurious. In the first place, removal 
of the enlarged spleen of syphilis not in- 
frequently is followed by relief of certain 
symptoms, notably the anemia. In a case op- 
erated on by Dr. John A. Hartwell, the patient 
who, previous to splenectomy, was intolerant 
of antisyphilitic treatment, now improved 
under specific therapy. In Géiffin’s cases 
(4), splenectomy was likewise beneficial, and 
similar results have been recorded by others. 
In the same way, splenectomy in pernicious 
anemia is sometimes followed by noticeable 
if temporary improvement, and in certain 
forms of hemolytic jaundice with increased 
fragility of the red cells, the operation is 
curative. The contention that, in so-called 
Banti’s disease, splenectomy prevents cir- 
rhotic changes in the liver that otherwise 
would occur, argues a prescience vouchsafed 
to none. So also, the assertion that splenec- 
tomy in so-called Banti’s disease is followed 
by cessation of an otherwise progressive 
cirrhosis of the liver, while it may have some 
basis founded on intelligent reasoning, has 
not been shown to be a fact as revealed 
by remote investigation of the patients thus 
treated, although, like many dialectical 
trickeries, the statement carries with it 
just enough of the probable to lend it a 
degree of force. 

Six cases of the extraordinary variety of 
splenomegaly about to be described, have been 
studied in the Pathological Laboratories at 
Bellevue Hospital. Five of the cases occurred 


in males and one in a female. The ages 
were 22, 32, 38, 50, 45 and 29 years. One 
case occurred in a subject whose liver revealed 
the naked eye changes of hepar lobatum. 
A second case was that of a patient with a 
strongly positive Wassermann reaction asso- 
ciated with generalized superficial lymph- 
adenopathy and bilateral symmetrical ulcer- 
ative lesions in the region of the external 
malleoli that appeared at intervals for 15 
years, healing slowly only to break down 
again, finally disappearing completely after 
splenectomy and under antisyphilitic treat- 
ment. A third case occurred in association 
with hepar lobatum and a left-sided chronic 
interstitial orchitis with extensive fibrous 
replacement. A fourth case was encountered 
in an individual with a syphilitic scar in the 
liver, irregularly distributed patches of testicu- 
lar fibrosis, and syphilitic cirrhosis of the lymph 
nodes. A fifth case was in an individual with 
a positive Wassermann reaction and the 
characteristic microscopic changes of diffuse 
syphilitic splenitis. The sixth case was in 
a man with hepar lobatum and a solitary 
gumma of the liver. 

In one case no blood examination was made, 
the individual having died unattended by a 
physician. In a second case, examination of 
the blood showed no noteworthy deviations 
from the normal. A third case was marked 
by a grave secondary anemia which, after 
splenectomy and under specific treatment, 
improved greatly. In the 3 remaining cases 
the count of the red cells was practically 
normal, but there was distinct leukopenia. 

In 4 cases ascites was present, and in 
all of them the liver was cirrhotic. In one of 
these cases, however, the initial distention 
of the abdomen occurred withextreme rapidity 
and ascites recurred promptly after paracen- 
tesis, due, as shown by autopsy, to thrombosis 
of the portal, splenic, and superior mesenteric 
veins. In the two remaining cases ascites 
was absent and in both the liver was free 
from cirrhosis. 

The weight of the spleen in the several 
cases WaS 3410, 1275, 1050, 1040, 1150 and 
1020 grams. In one case microscopic examina- 
tion showed sclerosis and mineralization of 
practically every one of the smaller arteries 
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in the substance’ of the spleen, as will be 
described in detail later. The larger vessels 
at the hilum were not involved. In a sec- 
ond case identical transformations were found 
in the splenic arterioles in great numbers. 
In this case the splenic artery and vein at, 
and for several centimeters beyond the hilum 
were extensively calcified and, in fact, 
death was due to rupture of a calcific focus 
in the splenic vein succeeded by hemorrhage 
into the cavity of the abdomen. In a third 
case only moderate numbers of mineralized 
vessels were apparent to the unaided eye. 
In the three remaining cases comparatively 
few of the smaller arteries were affected. 
The naked eye indications of the vascular 
lesions in question were to be found in the 
form of small, rounded, oval, or angulated 
bodies which presented a yellowish or brown- 
ish yellow granular center, with or without a 
reddish halo. 

In studying the cases, histologically, 
paraffin, celloidin, and frozen sections were 
employed. The sections were stained in 
hematoxylin and eosin, Van Giesen’s stain, 
picro-erythrosin, Weigert’s stain for elastic 
fibers, von Kossa’s silver nitrate stain for 
calcium, polychrome methylene blue and eosin, 
Perl’s reagents for tribasic and dibasic iron, 
Sudan III for fat, and the older stain of 
Levaditi for spirochetz pallida. 


Case 1. The patient was a 22 year old, alcoholic 
Italian youth, who was admitted to Bellevue 
Hospital with the statement that, 7 weeks previously 
he was seized by sharp, stabbing pains in the 
region of the umbilicus that lasted 2 weeks and were 
accompanied by vomiting of blood and_ bloody 
diarrhoea. About a month later the abdomen began 
to enlarge and soon became distended. At the 
same time the patient noted that his urine was 
diminishing in quantity. Paracentesis released an 
enormous quantity of fluid from the abdomen. The 
spleen was palpated at the level of the umbilicus. 

The Wassermann reaction was negative, as were 
the blood findings. 

Splenectomy was done by John A. Hartwell. 
At operation the abdomen was found to be filled 
by fluid and the liver was the seat of a cirrhosis 
in which the lobules were coarse and irregular in 
size and distribution, a characteristic syphilitic 
hepar lobatum. 

The patient died several days later of croupous 
pneumonia. No autopsy was obtained. 

The spleen measured 23 x 13 x6 cm. and weighed 


1050 grams. ‘The shape of the organ was well 
preserved. The capsule was tense and smooth. 
On the outer surface, immediately beneath the 
capsule, was a small, wedge-shaped formation 
which was cream-colored and extended downward 
for a distance of less than a centimeter. On section 
it was surrounded by a zone of injection and present- 
ed a smooth, faintly cream-colored surface (anaemic 
infarction). The spleen- was reddish in color. On 
section it cut with resistance. ‘The cut surface was 
dull red in color and fleshy in appearance. Scattered 
over the cut surface were literally hundreds of pin- 
head sized or slightly larger, rounded, oval, or 
variously angulated bodies each of which was 
slightly elevated and made up of a central area of 
brownish or yellowish brown, granular looking 
material surrounded by a distinct reddish halo. 
The splenic substance lying between these bodies 
was leathery in consistence, smooth and compact. 
In it were numbers of small reddish splotches 
suggesting hemorrhages. Scattered here and there 
were small vessels which stood open and presented 
pale, thickened, hyaline walls. The malpighian 
follicles were not to be distinguished. 

Cultural methods for the detection of tubercle 
bacilli and injection into guinea pigs of emulsified 
splenic tissue were negative, the animals having 
been sacrificed after the lapse of three months. 

Histology. The most striking histological change 
in the spleen was to be found in the blood-vessels. 
Enormous numbers of the smaller arteries were the 
seat of extraordinary thickening of the fibro- 
muscular coat, which was arranged around the 
compressed lumen as a collection of coarse, poorly 
nucleated, hyaline fibers or as fibers whose cytoplasm 
was obscured, but whose distribution was clearly 
defined in hematoxylin preparations by blackish 
or bluish-black deposits, corresponding to calcium. 
In many of the vessels the calcium deposits were 
associated with small yellowish or golden granules 
lying between -the fibromuscular tissues. The 
elastic lamina was thickened and infiltrated by 
bluish or bluish black material. Most of the 
arteries thus affected were surrounded by a zone 
of closely packed red cells. The veins presented 
a different picture. They were frequently dilated, 
and the endothelial lining was re-enforced by a 
circular layer of fairly well nucleated, cloudy, 
pinkish staining muscle tissue. Around the veins 
was sometimes to be seen a thick layer of pale, 
hyaline material laid down in small plaques, the 
individual plaques being separated from one another 
by delicate, spindle-shaped nuclei which were dis- 
tributed at various angles. None of the veins 
revealed the slightest indication of mineral deposits 
in their walls. The trabeculae were coarse and 
numerous. The ground work of the splenic sub- 
stance was made up of countless numbers of dilated, 
endothelial lined sinuses lying in a fibrillated 
connective tissue. Scattered among the splenic 
tissues were numbers of hemorrhagic foci, some of 
which were in the process of organization as indicat- 
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ed by the interposition among the red cells, both 
at the periphery and elsewhere, of minute connec- 
tive-tissue fibrils and fibroblasts. That organiza- 
tion had, in certain instances, proceeded to comple- 
tion was shown by the presence of scattered islands 
of dense fibrous tissue. The malpighian bodies 
were few in number and poor in cells. Most 
m them lay in the immediate vicinity of the 
ofineralized arterioles. (See Fig. 1.) 

Spirochete pallida could not be identified. 

Chemical Analysis. Inorganic substances only. 
Normal and diseased spleens. Organic material 
destroyed and eliminated by ashing, all work 
being done in platinum with 5 grams samples 
of dried material. If ashing was done at as low 
heat as possible, all the resulting material in 
both the normal and diseased spleens was practi- 
cally soluble in hot dilute hydrochloric acid, 
a little carbon remaining. If, however, the ashing 
was performed at a higher temperature the result- 
ing material, in the diseased spleen, would not 
dissolve entirely. There was left a white insoluble 
substance, which not only resisted solution in all 
strengths of hydrochloric acid, both cold and 
after prolonged boiling, but also three days leach- 
ing in dilute hydrochloric acid. The normal spleen 
yielded no such substance. Furthermore, upon 
treating this white insoluble residue, after thorough 
washing, with sodium hydroxide solution and 
boiling (in platinum) it dissolved, and immediate- 
ly changed to a brown precipitate. If hydrochloric 
acid was now added this brown precipitate dissolved 
readily, and in its place a colorless gelatinous 
precipitate appeared. The solution had a yellow 
color and gave a strong Prussian blue test. From 
the above properties there can be no doubt that 
the white insoluble residue was produced during 
ashing from the iron and silica of the spleen, 
and was an anhydrous iron silicate compound. 

Silica. To determine the amount quantitatively, 
the ash from 5 grams of dried material was dissolved 
in dilute hydrochloric acid, the white residue 
decomposed by sodium hydroxide solution, and 
added to the main portion. Then it was acidified 
with hydrochloric acid and evaporated to dryness, 
moistened with concentrated hydrochloric acid, 
again evaporated and heated to 120 degrees C. 
for two hours, again moistened with concentrated 
hydrochloric acid and heated to 120 degrees C. 
for 2 hours. Then dilute hydrochloric acid was 
added and boiled; this dissolved all except the 
dehydrated silica, which was filtered off, washed, 
ignited and weighed. 

Phosphate. After removing the silica, the 
phosphate was precipitated by ammonium molyb- 
date, dissolved and precipitated as (NH4) MgPO,, 
ignited and weighed as MgeP2O,. 

Iron. To the filtrate from above, H2SO, was added 
and evaporated to a syrup, heated with small 


_flame until fumes of SOs were liberated, diluted 


with water, H2S passed through, warmed and left 
standing over night. This removes all the molyb- 


denum. The excess of H2S was boiled out, and 
the iron precipitated as Fe(OH)s3, then ignited 
and weighed as Fe2Qs. 

Calcium. To some of the original solution of the 
ash, ammonium carbonate was added until slightly 
cloudy, then a few drops of hydrochloric acid to 
clear, then ammonium acetate and ferric chloride 
until all phosphates were precipitated and the 
solution became brown. ‘Three hundred cubic 
centimeters of water were added, boiled, thus pre- 
cipitating the excess-iron as basic acetate; this 
was filtered off and evaporated to dryness, the 
ammonia salts driven off, dissolved in hot water 
plus 2 drops hydrochloric acid, and the calcium pre- 
cipitated with ammonium oxalate after adding 
sodium acetate solution. The calcium oxalate 
was filtered, washed, ignited and weighed as CaO. 

Magnesium. The filtrate from the above was 
evaporated to dryness, ignited to drive off all am- 
monia salts, dissolved in dilute hot HNOs;, made 
ammoniacal and precipitated as magnesium 
ammonium phosphate and weighed as MgeP2Or. 

Sodium and potassium. ‘The original solution of 
ash was used. Silica removed by dehydration, 
sulphates by BaCl, iron by ammonia, phosphates 
by Ba(OH)», calcium and magnesium by NH,OH 
and (NH4)2CO;. Filtrate evaporated to dryness, 
ignited to drive off ammonia salts, the residue 
dissolved in dilute hydrochloric acid, filtered into 
tared dishes, evaporated to dryness, heated with 
low flame and weighed as combined NaCl and KCl. 
After weighing it was dissolved, the potassium 
precipitated as KePtCle and weighed as such. 

From the combined KCl and NaCl, was sub- 
tracted the KC] calculated from the above KePtCls 
thus obtaining the NaCl. All results were calculated 
and are reported as oxide. 


RESULTS 
Normal Spleen Enlarged Spleen 
per 100 grams per co grams 
Dry Dry 
. 206 CaO ar6 
By MgO 14! 
1.149 K2O 385 
.305 Na2O .216 
.736 Fe.O3 484 
227 P.O; .228 
.028 SiOz 240 
2.802 2.009 
Normal Spleen Enlarged Spleen 
Total in Entire Total in Entire 
Fresh Organ Fresh Organ 
.Q34 CaO 1.953 
.025 MgO 0.874 
-IQI K,O 2.387 
,O51 Na2,O I. 339 
,123 FecO; 3.001 
037 POs 1.413 
,005 SiO» 1.488 
466 12.455 
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Analysis reveals the following points of 
interest: The potassium in the diseased 
spleen is diminished by about one-third, 
but the sodium very little. The content 
of phosphate is unchanged. The calcium is 
increased by about a half and the iron 
diminished to the same extent. The lat- 
ter finding is to be explained by the fact 
that the iron values represent the total 
quantity of tissue iron plus the iron of 
the splenic blood. Since the extensive 
arterial changes in the enlarged spleen 
indicate diminution in the quantity of 


circulating blood in the organ the iron 
content is correspondingly affected. The 
silica is increased ninefold. It seems not 


improbable that the golden granules found 
in such abundance in histological prepara- 
tions of the diseased spleen represent some 
variety of silicate, either iron silicate or 
even a silicate of calcium. It is also interest- 
ing to note that the total inorganic material, 
weight for weight, of tissue, is not more in 
the enlarged spleen, but rather a little less. 
This is due to the great reduction in potas- 
sium and iron, which overbalances the in- 
creased amounts of calcium and silica. 
Moreover, it appears that the increase in 
inorganic salts is parallel with the size of the 
respective spleens. 


CAsE 2. The subject was aman who met death 
unattended by a physician and nothing could be 
learned of his history. The autopsy was done by 
O. H. Schultze, the medical assistant to the 
district attorney of the County of New York. 
I am indebted to Dr. Schultze for the privilege of 
witnessing and protocoling the autopsy and for 
use of the material for purposes of microscopic 
investigation. 

The body was that of an emaciated man about 
50 years of age. The skin and visible mucous 
membranes were blanched. On opening the 
peritoneum an enormous quantity of blood came 
into view, lying between the lower border of the 
stomach and the pancreas. 

The spleen was huge, reaching well down into 
the pelvis on the left side and as far foward as 
the middle line. It weighed 3,410 grams and 
measured 28.7 x 22.5 x 8.7 centimeters. ‘The 
capsule was thickened and strewn with pinhead- 
sized, cream colored projections. On section the 
organ cut with resistance. The splenic substance 
was smooth, looked dense, and was leathery in 
consistence. Scattered through it were dozens of 


pinhead-sized or slightly larger, rounded, oval, 
or angulated bodies, each of which presented a 
granular looking yellowish or yellowish-brown 
center. Many of these bodies were surrounded 
by a distinct reddish halo. The malpighian follicles 
could not be distinguished. Small haemorrhagic 
splotches were numerous and easily seen. ‘Fhe 
splenic artery and vein were dissected for several 
centimeters. The artery was markedly calcified, 
stiffened and tortuous. The vein was distended 
and thrown into small, pouch-like dilatations, the 
walls of which were translucent and scarcely more 
than the thickness of tissue paper. 

The lymph nodes were not enlarged. A group 
of small, grayish-red, granular looking nodes was 
removed from the region of the brim of the pelvis 
and preserved for microscopic examination. 

The liver weighed 2,570 grams. The surface was 
smooth except for the presence in the capsule of the 
right lobe of a long scar, which extended downward 
into the substance of the organ for a distance of 
about a centimeter. 

The base of the tongue and the testicles were 
well preserved. The bone marrow of the ribs was 
hyperplastic, soft, succulent looking, and bluish red 
in color. 

The rest of the organs presented nothing worthy 
of record in the present connection. 

Histology. Microscopic examination of the 
spleen revealed large numbers of thickened, hyaline, 
mineralized vessels of identical histology with 
those already described. Hyaline thickening of the 
walls of the venules occurred in only a few instances. 
The most extensive changes were in the form 
of groups of thin-walled, greatly dilated capillaries, 
many of which had ruptured, producing hamor- 
rhagic extravasations. The haemorrhagic areas 
were infiltrated by fibroblasts and traversed by 
delicate connective-tissue fibrils. Running through 
the splenic tissue in all directions were inter- 
communicating bands of fibrillar connective tissue 
which stained brightly by the Van Giesen method, 
disclosing an extraordinary degree of replacement 
of the splenic substance. (See Fig. 2.) Between the 
connective-tissue bands there were considerable 
numbers of slightly dilated venous sinuses, some 
of them filled by red cells, others empty. The 
malpighian follicles were few in number. Some 
were small and poorly cellular, others were in 
various stages of connective-tissue replacement. 

Spirochete could not be demonstrated in the 
spleen. 

Testicle. Microscopic examination of the tes- 
ticle showed patches in which the walls of the semin- 
iferous tubules were thickened and hyalinized or 
in which the testicular substance had been replaced 
by dense fibrous tissue. 

Liver. Microscopic examination of the scar in 


the liver showed a broad band of fibrous tissue which 
penetrated deep into the substance of the organ, 
occasionally branching in such fashion as to enclose 
small groups of liver cells. In places the scar was 














SYMMERS, GETTLER, JOHNSON: MASSIVE SYPHILITIC SPLENOMEGALY _ 63 


densely fibrous, in other places it enclosed circum- 
scribed collections of round cells. 

Bone Marrow. Smears from the marrow of one 
of the ribs revealed immense numbers of red cells 
and lymphocytes. ‘That the increased number 
of lymphocytes was not to be explained on the 
basis of leukaemia was shown by the absence of 
hyperplasia of the lymph nodes in any part of the 
body and of hyperplasia of the follicles in the 
spleen, by the absence of lymphocytic infiltration 
of the viscera and by the absence of increased 
numbers of lymphocytes in sections of the vessels 
in the different organs. 

Microscopic examination of sections of the marrow 
of one of the ribs showed immense numbers of 
lymphocytes and red cells, together with myeloid 
giant cells in which the nuclei were arranged as 
twisted, stellate, or otherwise distorted masses of 
chromatin. 

Lymph nodes: Microscopic examination of the 
lymph nodes removed from the brim of the pelvis 
revealed thickening of the capsule. Running 
downward from the capsule were narrow bands of 
dense connective tissue which, in many instances, 
encircled large islands of lymphoid cells. Among the 
lymphoid cells were to be seen groups of small, 
irregularly rounded, hyaline bodies, and numbers 
of giant cells with twisted nuclei of precisely the 
same type as were found in the myeloid giant cells in 
the marrow of the rib.! 

Splenic vein. The splenic vein showed large 
deposits of calcium lying in the muscle tissue. 
That at least one of similar deposits had so exten- 
sively replaced the tissues in the vein as to precipi- 
tate the rupture, which was responsible for the fatal 
hemorrhage, was shown by the extremely delicate 
rim of tissue which lay between certain of the 
calcific foci and the surrounding tissues. 

The microscopic examination of the other organs 
showed nothing of interest in the present connection. 

CASE 3. The patient,a man aged 38, was admitted 
to Bellevue Hospital complaining of rapidly increas- 
ing distention of the abdomen. He stated that, 
4 years previously, a physician had told him that he 
had a large ‘“‘tumor”’’ in the left side of the abdomen 
corresponding to the location of the spleen. Opera- 
tion was advised, but this the patient declined 
because the mass was giving him no trouble. At the 
time of the patient’s admission to Bellevue Hospital, 
examination showed a large mass in the left side of 
the abdomen. The lower border of the mass was at 
the level of the anterior superior spine of the ilium 
and the anterior border approached the middle 
line of the body. The mass was firm to the touch. 
The abdomen was distended by fluid, and para- 


'The most acceptable interpretation of this finding appears to me 
to be that, as a result of the disturbances in the bone marrow, myeloid 
giant cells had been discharged into the circulation and filtered out by 
the lymph nodes. The same sort of reaction seems to be responsible for 
the presence in the lymph nodes in Hodgkin’s disease of giant cells 
indistinguishable from those normally present in the bone marrow (s), 
as well as for such other marrow cells as eosinophiles and eosinophilic 
myelocytes, which occur in Hodgkin’s disease in about a third of all 
cases. . 


centesis was performed on_ several occasions. 
Enormous quantities of clear, yellow serum were 
removed at each tapping, but the fluid reaccumulat- 
ed with rapidity. 

The Wassermann reaction was negative and no 
anatomical signs of syphilis were detected clinically. 

The red cells numbered 5,800,000, the white 
cells 3,600. Of the latter there were 60 per cent 
polynuclear neutrophiles, 38 per cent lymphocytes 
and 2 per cent eosinophiles. 

Autopsy. (Abbreviated protocol.) On opening 
the abdomen a large quantity of yellow fluid was 
released. The parietal peritoneum was strewn 
with tubercles. The spleen was greatly enlarged and 
weighed 1,150 grams. The capsule was slate gray 
in color and irregularly thickened. On section the 
organ cut firmly and was reddish in color, fleshy in 
appearance and the substance was tough in con- 
sistence. The cut surface showed considerable 
increase in ¢onnective tissue in the form of delicate 
grayish streaks. Scattered here and there were 
small, gaping vessels with smooth, pale, hyaline 
walls. Numbers of small, angulated, granular 
looking yellowish brown bodies were apparent to 
the unaided eye in different parts of the splenic 
substance. The splenic, portal, and superior mesent- 
eric veins were partially occluded by attached gray- 
ish red thrombi. The liver weighed 1,575 grams and 
and its surface was coarsely and irregularly lobulated. 


The cut surface showed connective-tissue bands 
which were distributed in such fashion as to 
divide the substance of the liver into nodules 


varying from a few millimeters to several centi- 
meters in diameter. The left testicle was firm in 
consistence, diminished in size and, on section, was 
extensively replaced by fibrous tissue. The rest of 
the organs showed nothing of interest in the present 
connection. 

Histology. In this case the histological changes in 
the smaller arteries of the spleen corresponded close- 
ly to those already described, and consisted of thick- 
ening and hyalinization of the fibromuscular coat 
with calcification of its fibers in various localities 
and similar infiltration of the elastic lamina, together 
with the deposition of amorphous, golden yellow 
granules between the fibers. In some cases the 
periphery of the vessel was marked by small 
collections of red cells, but a complete zone of in- 
jection was not observed in a single instance. 
The smaller veins were greatly dilated. In some of 
them the walls consisted of collections of swollen, 
cloudy, finely granular connective tissue through 
which numbers of delicate, spindle-shaped nuclei 
were dispersed in various directions. In others, the 
venous walls were re-enforced by pale, hyaline 
plaques between which nuclear forms were arranged 
without any semblance of regularity. The ground 
work of the spleen was composed of minute connec 
tive-tissue fibrils and great numbers of fibroblasts. 
This newly formed, cellular connective tissue was 
arranged diffusely or in whorls, and served almost 
completely to obliterate the venous sinuses and to 
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replace the cellular constituents of the pulp. Innu- 
merable small hemorrhagic foci were present at 
intervals, and some were infiltrated by fibroblasts. 
In still other places there were small collections of 
thin-walled, distended vessels supported by relativelv 
mature connective tissue, corresponding apparently 
to patches of organizing granulation tissue. The 
lymphoid follicles were few in number and poor 
in cells. Spirochata were not found in the spleen. 

Microscopic examination of the liver showed 
numbers of broad, moderately richly cellular 
bands of connective tissue which were distributed 
in such manner as partially or completely to surround 
large and small islands of liver cells. 

Microscopic examination of the testicle revealed 
areas in which the tubules were thickened and hya- 
linized or obliterated and replaced by fibrous tissue. 

Case 4. The patient was a women, aged 29, 
who was admitted to Bellevue Hospital suffering 
from severe anemia which, she said, had been 
present since childhood. Physical examination 
revealed large, punched out, sluggish ulcerative 
lesions on either ankle in the region of the external 
malleolus. The patient stated that these ulcers 
appeared without obvious cause at the age of 15, 
healing slowly only to break down again. Under 
antisyphilitic treatment the ulcers healed promptly. 
The superficial lymph nodes were universally 
palpable. The abdomen was asymmetrical, due to 
bulging in the region of the spleen. The spleen was 
greatly enlarged and easily palpable. 

Blood. Red cells 3,500,000; many normoblasts, 
a few megaloblasts, polychromatophilia and aniso- 
cytosis. White cells 8,200, of which 69 per cent were 
polynuclear neutrophiles and 31 per cent lympho- 
cytes. Haemoglobin 47 per cent. 

The Wassermann reaction was strongly positive. 

Splenectomy was done by John A. Hartwell. The 
spleen was huge. It measured 27 x14 xg centimeters 
and weighed 1,275 grams. On the upper and poster- 
ior aspect was a scar corresponding to the location 
of a healed infarct. The veins at the hilum were 
dilated and thin-walled. The substance of the 
spleen was firm, granular to the touch and dark red 
in color. No ochre-colored bodies were enumerated 
among the naked eye appearances. The specimen 
has since been misplaced, and it is impossible to say 
whether or not they were present and overlooked. 

At the time of operation Dr. Hartwell noted that 
the liver was perfectly smooth. 

Splenectomy and antisyphilitic treatment were 
followed by marked improvement in the anemia, 
and the patient left the hospital. 

Histology. Sections of the spleen taken from 
two different areas and stained by hematoxylin 
and eosin and by Van Giesen’s method, are avail- 
able for microscopic examination. Both of them 
showed the presence of small numbers of thickened 
and mineralized arteries of precisely the same 
appearance as those already described. In addition 
there were numbers of thickened veins the walls 
of which were fibrotic and hyalinized. The fibro- 


muscular trabeculae were numerous and _ thick. 
The venous sinuses were congested. Between them 
Van Giesen’s stain showed overgrowth of delicate 
connective-tissue fibrils and fibroblasts. The follic- 
les were fairly numerous and well preserved. Small 
hemorrhagic foci, some of them infiltrated by 
fibroblasts, were visible at intervals. 

CASE 5. The patient was a man, aged 32, who was 
admitted to Bellevue Hospital complaining of 
chilliness, sore throat and headache. Physical 
examination showed signs of right-sided pleuritis 
and of tuberculosis at the apex of the corresponding 
lung. The spleen was large and easily palpated. 
There were signs of fluid in the abdomen, and par- 
acentesis was attended by the withdrawal of an 
enormous quantity. The fluid, however, rapidly, 
reaccumulated, and was again withdrawn. 

Blood. 4,100,000 red cells, 3,500 white cells. 
Hemoglobin 65 per cent. 

The Wassermann reaction was positive. 

Splenectomy was done by John A. Hartwell. 
The spleen weighed 1o4o0 grams and measured 23 x 14 
centimeters. On section the cut surface presented 
a meat-red appearance and the substance cut 
with difficulty. The surface was finely granular, 
and innumerable minute grayish streaks were 
apparent. No ochre-colored bodies were described. 

At the time of operation Dr. Hartwell noted that 
the liver was enlarged, firm, finely granular. 

Microscopic examination of the spleen revealed 
only an occasional small artery whose walls were 
thickened and mineralized in a fashion not to be 
distinguished from those already described. The 
substance of the spleen was diffusely infiltrated 
by delicate connective-tissue fibrils, the veins 
were immensely thickened, in places banked by 
numbers of small hyaline plaques radiate to the 
long axis, and the follicles were small. Haemor- 
rhages were not observed. 

CasE 6. The patient was a man, aged 45 years, 
who was admitted to Bellevue Hospital complain- 
ing of swelling of the abdomen of a year’s duration. 
The spleen was palpated at the level of the pelvis 
and was firm in consistence. Paracentesis was 
attended by the withdrawal of large quantities of 
clear serum. 

Red cells 4,160,000, white cells 5,200, of which 74 
per cent were polynuclear neutrophiles, 22 per cent 
lymphocytes, 3 per cent transitionals and 1 per cent 
eosinophiles. 

The Wassermann reaction was strongly positive 
with both the cholesterinized -and crude alcoholic 
antigens. 

The spleen was removed by J. B. Bissell. Death 
occurred some days later. 

At autopsy the liver was extensively gnarled 
and a solitary gumma was present in the right lobe. 
No other anatomical indications of syphilis were 
encountered. 

Spleen. The spleen as received from the operating 
room measured 20x 10x 5 centimeters and weighed 
1,020 grams. On section the cut surface was smooth, 
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lig. 1. Case 1. Showing the presence of two sclerotic and hyalinized arterioles with 
excessive infiltration of the fibromuscular and elastic coats by calcium, and a peri- 


pheral zone of red cells. 


The golden granules (of silicate?) are not represented. 


Above and to the left, a dilated venule re-enforced by a number of hyaline plaques. 


Diffuse sclerosis of the interstitium and dilatation of the venous sinuses. 


Two fairly 


well preserved lymphoid follicles, each in juxtaposition to a mineralized arteriole. 


brick dust red in color and friable in consistence, 
yielding a fine grating sensation as the finger pene- 
trated its substance. In the splenic tissue innumer- 
able minute grayish fibrils were visible. The 
malpighian follicles were not seen. The smaller 
veins were gaping and their walls thickened. Moder- 
ate numbers of ochre-colored bodies were present, 
the largest approximating the size of the head of a 
pin. 

Microscopic examination revealed abundant over- 
growth of connective tissue in the form of fibrils 
and fibroblasts. The malpighian follicles were 
fairly numerous, but small. Some of them were en- 
circled by strands of connective tissue. The fibrous 
trabeculae were large and, in places, hyaline. A 
few of the arterioles showed the same extensive 
infiltration with calcium as has already been des- 
cribed, together with scattered collections of 
amorphous golden granules, or long, narrow golden 
yellow plaques which were transversely fissured at 
frequent but irregular intervals. The periphery of 
the calcified vessels was marked by a fairly broad 
zone of densely packed red cells. Large and small 
hemorrhagic extravasations were found at intervals. 
Some of these were partially delimited or were 
penetrated by extravasations collections of con- 
nective-tissue fibrils and fibroblasts which resembled 
strands, 


DISCUSSION 

In attempting to elucidate the histogenesis 
of the changes in the smaller arteries of the 
spleen, one is apt to receive the impression 
that mechanical factors play a part, namely, 
that hemorrhage is followed by disintegration 
of hemoglobin and by the deposit of iron 
compounds in the hyalinized muscular and 
collagenous structures of the vascular coat. 
At the same time the circulation is impaired 
in such manner as to permit blood serum to 
escape through the damaged wall, and 
calcium is precipitated and taken up by 
fibers which are prepared for its reception as 
a result of preliminary ironization. This 
view, at least, is in consonance with the 
observations of S. Ehrlich (6), who deter- 
mined the presence of calcium in ironized 
elastic fibrils in the immediate vicinity of 
hemorrhagic foci, and with the results of 
experiments by Sumita (7) who found that 
the deposition of iron precedes that of calcium 
not only in pathological conditions, but 
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Fig. 2. Case 2. Showing extensive hemorrhagic 
extravasations in different stages of organization. Just 
to the right of the center and slightly below it, is a 
calcified arteriole. 


in the formation of bone in physiological 
circumstances, the iron acting as a sort of 
mordant. The same line of reasoning may 
be followed to explain the geographical 
distribution of the process of mineralization. 
For example, it is recognized that retrogres- 
sive changes in tissues are a sine qua non 
for calcification, and that, in areas which are 
to become calcified, the circulation is en- 
feebled. The changes in the walls of the 
smaller splenic arteries and the, com- 
pression of their lumina certainly fulfill 
these prerequisites. Although the veins 
showed sclerotic or hyaline changes, min- 
eral deposits were not to be found 
in them in a single instance, and_ this 
in spite of the fact that the structural 
alterations in the veins were of the sort that 
invite calcification. Since it is known that 
calcification is favored by diminution in and 
combated by the presence of carbon dioxide 
(8), it may be assumed that, in these 
circumstances, the increased carbon dioxide 
content of the venous blood and the preserva- 
tion of the venous circulation, combined to 
prevent the deposit of calcium in the walls 
of the veins. 

The successive steps in the process of 
mineralization of the arteries seem to be 
susceptible of explanation on the basis 


of histological appearances as developed by 
differential staining methods. The first 
change in the arterial wall is usually to be 
found in slight sclerosis of the subendothel- 
ial connective tissue, although this is neither 
constant nor apparently important. The 
elastic fibers, as shown by the orcein stain 
combined with Perl’s reagent for trivalent 
iron, reveal varying degrees of hyperplasia, 
either in the form of thickened bundles of 
silk-like, wavy, straight or broken fibrils 
running through an arc of the vascular 
circumference or surrounding the lumen. 
These fibrils may or may not show the 
presence of iron. In the spleen investigated 
by Sprunt, where the process was apparently 
in an early stage of evolution, the presence 
of iron in the elastic lamina of the arterioles 
was so noticeable as to constitute the pre- 
dominating change, but in our cases, all of 
which appear to have been of long standing, we 
were not able to demonstrate iron in the 
elastic layer, although calcification of this 
coat was practically constant. By means 
of hematoxylin and eosin, picro-erythrosin 
and Van Giesen’s stain and even in unstained 
frozen sections, it is to be shown that the 
thickening of the arterial wall is due to 
sclerosis of the collagenous fibrils and 
hypertrophy of the muscle elements with 
subsequent hyalinization of both. Many 
of the hyalinized fibromuscular structures 
yield an exquisite Prussian blue reaction. 
Still others are impregnated with a substance 
which stains bluish or blackish with hama- 
toxylin and which corresponds, therefore, to 
calcium. Lying between the more closely 
packed hyalinized structures are to be seen 
delicate strings of amorphous golden granules 
which are not only resistant to the common 
solvents, but to suchstains as were employed. 
It is possible that these granules represent a 
salt of silica, perhaps an iron silicate or even 
a silicate of calcium. Where the hyalinized 
fibers are less compact these granular 
particles are arranged in clumps and stand 
in striking contrast to the blackish deposits 
of calcium. 
CONCLUSIONS 

There is a distinctive form of massive 

splenomegaly marked by the occurrence in 
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the splenic substance of variable numbers 
of pinhead-sized, rounded, oval, or angulated 
bodies with a brownish or yellowish brown, 
granular looking center, and with or without 
a peripheral zone of red cells. These bodies, 
which correspond, histologically, to sclerosis 
and mineralization of the smaller arteries, 
are characteristic and readily identified, 
and are distinct from anything familiarly 
encountered in the naked eye examination 
of the spleen. The substance of the spleen 
presents a reddish, flesh-like appearance, is 
leathery in consistence, and shows, on 
section, numerous small vessels whose walls 
are pale and thickened, corresponding, 
microscopically, to venules in or around 
which hyaline deposits have occurred, but 
which are immune from infiltration by 
mineral salts. Hamorrhages may be seen 
by the naked eye and, histologically, are 
found in various stages of organization. 
In addition, the splenic substance is ex- 
tensively replaced by the productive over- 
growth of connective tissue of inflammatory 
origin. 


The variety of splenomegaly described 
was encountered in syphilitic subjects only. 
The selective mineralization of the small 
arteries, while differing from the changes 
commonly found insyphilitic vessels, appears 
nevertheless to represent the deposition 
of salts in tissues already injured by syphilis. 
Whether identical changes occur in vessels 
in association with diseases other than 
syphilis, remains to be seen. 
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‘Wy ETRODISPLACEMENT of _ the 
uterus has been considered a clinical 
entity, with symptomatology, pathol- 

ogy, and treatment distinct from and un: 

related to other conditions as early as 1895; at 
this time Theilhauber (1), before the Seventh 

Congress der Deutschen Gesellschaft fuer 

Gynaekologie, advanced the opinion that the 

symptoms which had been ascribed to retro- 

version, i.e., backache, abdominal pain, 
hemorrhage, leucorrhoea, bladder disturb- 
ance, nervousness, dysmenorrhoea, and steril- 
ity, were in reality due to other conditions 
associated with the retroversion, of which the 
displacement was an accidental accompani- 
ment.” As Williams (2), at Harvard, pointed 
out in his article, this paper by Theilhauber 
opened the question and paved the way for 
reinvestigation of the subject, as his views met 
with a storm of opposition, with the result 
that his ideas met with a confirmation from 
many sources. Williams quotes the affirming 
opinions of such writers as Baldy, Bovée, 

Kelly, Mayo, and Schroeder. 

From our work in the Washington Untver- 
sity Out Patient Department and Barnes 
Hospital, we also accept these ideas and will 
attempt to visualize our results with this 
work, attacking the problem from four angles: 
(1) simple retroversion; (2) inflammatory 
retroversion — (a) with cellulitis, (b) with 
salpingitis; (3) acquired — (a) retroversions 
with new-growth, (b) resulting from child- 
birth; (4) congenital retroversion. 

Jacoby (3) at the New York Post Graduate 
Medical School and Hospital found that of 
300 consecutive cases 36 per cent had retro- 
verted uteri, 15 per cent of which were un- 
complicated by any other pelvic disorder, 
10 per cent of which had a posterior para- 
metritis, 5.5 per cent of which had diseased 
adnexa, 3 per cent posterior parametritis 
and decensus, 2.5 per cent decensus uteri. 


Sturmdorf (4) at the New York Polyclinic 
estimated that 18 per cent of the gynecological 
patients had retrodisplacement, Barbour and 
Watson claiming that one-fifth of these were 
of the congenital type. John Van Doren 
Young (5), in his study of 6134 cases at St. 
Luke’s Hospital, New York, found that 50 
per cent of the cases had purely mechanical 
retroversion, leaving out of consideration all 
retrodisplacements due to posterior inflam- 
matory peritoneal adhesions. Williams (2) 
at the Boston City Hospital, found that 30 
per cent of 1o0o cases seen there had retro- 
displacements, only 13 of which were operated 
upon for uncomplicated retroversion. 

Schroeder (2,e) examined 145 medical pa- 
tients complaining of no pelvic symptoms and 
found the uterus in anterior position in 75 
per cent, and retroverted in 25 per cent. 
W. J. Mayo says (2,d): “‘While the normal 
position of the uterus in the majority of 
women, perhaps 75 per cent, is more nearly 
anterior than posterior, it will be acknowl- 
edged that in at least 25 per cent, and at 
various ages, retrodisplacement _ exists.” 
Howard A. Kelly (2,c) found 1886 retroflexions 
in 13,600 gynecological cases at the Johns Hop- 
kins Hospital, 415 uncomplicated (22 percent.) 

At our clinic in four years’ time 25 per cent 
of the 3954 cases examined had a retro- 
displacement of the uterus. 

We have, then, of this rather common 
condition seen in from 20 to 50 per cent of the 
gynecological patients, four classes of retro- 
displacement to consider: 

1. The simple retroversion, due to dis- 
turbances of the normal mechanics, physics, 
or dynamics of the pelvic organs. 

2. The inflammatory, in which the uterus is 
displaced by a pus mass and afterward drawn 
back by adhesions. 

3. The acquired, as the result of injury or 
relaxation consequent upon childbirth, with 
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Fig. 1. Bimanual replacement. Raising the fundus 
uteri past the sacral promontory. (Pryor’s Gynecology.) 


subsequent subinvolution of the uterus and its 
supporting ligaments; or due to new-growths 
of the uterus or adnexa. 

4. Congenital, where the woman has no 
inflammatory condition or has never borne 
children. 

After having made the diagnosis of retro- 
displacement, and having determined how far 
back the body is, the next point to determine 
is whether or not it is freely movable, and the 
treatment adopted depends on whether the 
uterus is movable or adherent. 





Fig. 3. Bringing the fundus uteri forward and pushing 
the cervix backward and upward. (Kelly, Operative 
Gynecology.) 


Fig. 2. Drawing the uterus down with a tenaculum 
forceps to bring it within the reach of the examining 
fingers. (Dudley, Practice of Gynecology.) 


With a movable uterus the first step is to 
replace the uterus in the proper position by 
bimanual manipulation as illustrated in the 
diagram (Fig. 1). This oftentimes replaces 
the uterus. This is seen in recently delivered 
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Fig. 4. The uterus brought forward into position. This 
shows also the method of taking the backward flexion out 
of the uterus, by bending it firmly forward over the vaginal 
fingers. (Kelly, Operative Gynecology.) 
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Fig. 5. a. Introducing the pessary. First step, depress- 
ing the perineum. 6. Introducing the pessary through the 
vaginal opening. The width of the pessary lies in the 
anteroposterior diameter of the opening, which is the long 
diameter, but is turned somewhat oblique to avoid the 
urethra. c. The pessary is now well within the vagina and 


patients, where the subinvoluted structure 
with its relaxed supporting structures has 
fallen down into the hollow of the sacrum. 
If the corpus cannot be replaced by the ordi- 
nary bimanual examination a_ tenaculum 
forceps is used to catch the cervix, drawing 
down and forward, which pulls the uterus 
away from the promontory (Fig. 2). 

The vaginal fingers then raise the fundus 
(Fig. 3) as high as possible so that the ab- 
dominal fingers pressed deeply into the back 
part of the pelvis can assist in raising the 
fundus, which, is being brought forward by 
the abdominal fingers (Fig. 4) at the same 
time the vaginal fingers are carrying the cervix 
backward and upward. All these maneuvers 
were described very fully in 1881 by Schultze 
of Jena, in a monograph. He administered 
anesthesia to the patient where adhesions had 
to be broken up. With the patient’s co-opera- 
tion these manipulations can generally be 
carried out successfully without resorting to 
knee-chest posture, and we condemn the 
method of replacing by a sound or repositor. 

We find with some patients that they are 
too nervous, the uterus and adjacent struc- 
tures too tender, to permit the manipulations 
necessary for replacement on their first visit 
to the clinic; so they are dismissed giving 
them a glycerine tampon to be removed the 
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ready for turning. d. The pessary is turned so the width 
lies transversely, for the transverse diameter is the long 
diameter of the vaginal canal, though not of the vaginal 
entrance. The pessary is then pushed in until its further 
progress is stopped by the cervix. 


next day, with instructions to take hot vagi- 
nal douches one-half hour, twice daily, keep 
the bowels open, and take knee-chest posture 
15 minutes, twice daily. Such treatment at 
home diminishes the pelvic tenderness very 
much and at the next examination the uterus 
can generally be brought forward. 

When the uterus is brought forward we 
select. a proper fitting ‘ Hodge” pessary 
No. 3, 4, or 5, and insert this as the most 
convenient and efficient device to keep the 
uterus in place, as is illustrated in the 
various stages in Figure 5, Figure 6 showing 
the pessary in place holding the uterus in its 
forward position. 

The instruction to the patient wearing a 
pessary. The patient is then allowed to get 
off the table, walk around and squat down to 
see if the ring gives her any discomfort; if 
not, she is asked to report to the clinic one 
week later if the pessary is proving satisfac- 
tory, but sooner if it protrudes or slips out of 
position. If the uterus is in place and the 
patient is having no discomfort and the pes- 
sary is in proper position, it is assumed that 
it will prove satisfactory right along, and she 
is to report then every month, taking a 
cleansing douche every day so that no dis- 
charge can accumulate on the ring causing a 
concretion that might prove irritating. Then 
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Fig. 6. Pessary in place. After the pessary is in place 
the patient should be told to press down as if at stool to see 
if the pessary is accurately fitted. There is no objection to 
introducing the bivalve speculum and carrying out any 
cervical, vaginal, or intra-uterine manipulation or intra- 
vaginal packing with glycerine and gauze. The presence 
of the pessary does not interfere with these therapeutic 
procedures. 


when the patient returns a month later the 
pessary is removed, cleansed, and the vaginal 
walls and vault inspected to see if the long- 
continued pressure has caused any ulceration. 
If such is the case, or if injurious pressure on 
the wall is indicated by a distinct groove or 
ridge with infiltration, the pessary is left out. 
The patient is packed with one glycerine- 





Fig. 7. Electric light cabinet for baking hospital 
cases. 





Fig. 8. Ferguson speculum in the vagina. 


soaked tampon with a second dry one inserted 
afterwards with the patient in knee-chest 
posture. It is good for the patient to assume 
this position night and morning. It is very 
advantageous where patient complains of 
downward pressure in the pelvis. 

The patient is told that the wearing of the 
pessary does not curtail her activities in any 
way; does not interfere with coitus, as in 
some cases of sterility they are used principal- 
ly to increase the chance of pregnancy; and 
that if pregnancy should develop, she is to 
continue wearing it until the uterus has 
become large enough to prevent its sinking 
back into the pelvis. 

If the uterus will not stay up after using 
the pessary for six months, we consider that 
more radical means should be employed, and 
send the patient to the hospital for the 
operation best suited for her case. 





Fig. 9. Patient in the Trendelenburg position with rub 
ber bag inserted in vagina. 
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Fig. 10. Showing bag of shot upon abdomen for counter 
pressure. 

If the retroversion is of the second class, 
that is, due to some pelvic inflammatory 
trouble, the treatment is directed primarily to 
the inflammatory process and the displace- 
ment is corrected only incidentally. The ad- 
hesions may have resulted from gonococcus 
infection, puerperal infection, acute appendi- 
citis, tuberculosis, improper fitting pessaries. 

If the patient can afford to enter the hos- 
pital we treat her there with hot douches, 
116° F., twice a day and electric bakes one- 
half hour twice daily, increasing to one hour 
twice daily, with the electric light cabinet as 
pictured in Figure 7, using a Ferguson 
speculum in the vagina (Fig. 8) so that the 
heat can more effectively reach the inflam- 
matory mass. The temperature under these 
cabinets is from 100° to 115°. After two weeks 
of such treatment, most inflammatory masses, 
if they are in the tubes or parametrial cellular 
tissues, will melt away; the pelvic tenderness 
will likewise disappear and then the body of 
the uterus becomes more movable and treat- 
ment for the displacement may be instituted. 

We advise those patients, who can only be 
seen in the clinic, to take their hot douche at 
home, lying on their douche pan, having 
some other member of the family refill the 
bag with as hot water as possible, so that 
they use roor 12 bags full twice daily. They are 
tamponed in the clinic and carefully observed 
to see when the inflammatory masses have 
improved enough so that the adhesions can 
be broken up and the corpus replaced and 
pessary worn if need be. 


Fig. 11. Cross section showing mercury bag in vagina 
stretching inflammatory adhesions. 


For cases where posterior cellulitis seems to 
be the most aggravating symptom, the 
douches are strongly urged, but at the clinic 
we put the patient on the mercury bag treat- 
ment. The patient is put in the Trendelen- 
berg position (Fig. 9) and the empty rubber 
bag inserted in the vagina. Then five pounds 
of mercury are poured in through a funnel, a 
clamp applied to the mouth of the bag, the 
free end brought up over patient’s abdomen 
where counter pressure is brought to bear by 
a 5 pound bag of shot placed just over the 
symphysis and lower abdomen (Fig. 10). 
The patient is allowed to stay in this posi- 
tion one-half hour, returning twice or three 
times a week. This weight in the posterior 
fornix tends to iron out cellular infiltration 
and stretch the inflammatory adhesions 
from the sacrum to the fundus (Fig. 11). 
If the patients do not respond to this treat- 
ment by the end of two months, so that it can 
be plainly seen that the mobility of the uterus 
is increased, they are in turn given a letter of 
admission to the hospital for correction by 
some operative procedure. 

The mercury bag treatment was first intro- 
duced by Freund in 1897 (7). Originally the 
technique was as follows: A condom was 
introduced over a round speculum, shot 
poured in, and the speculum removed, leaving 
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the shot in place from 2 to 1oor 16 hours, with 
counter pressure on the abdomen by placing 
a bag of shot weighing 1 or 2 kilograms. This 
method was first used by Funke, Freund’s 
assistant, and independently by Pinkus. The 
method was popularized by Halban in 
Schauta’s clinic, who was the first to use the 
mercury in a colpeurynter (as we use it in this 
clinic), placing the patient in the Trendelen- 
burg position. He pointed out that he could 
use more weight in the colpeurynter than 
Funke could by means of the condom. 

The Trendelenburg position favored the 
return flow of the blood, while the weight 
therapy by pressure on the pelvic organs, 
both from abdomen and vagina, produced 
enough compression of the vessels to give a 
venous hyperemia, causing absorption. 

Pinkus pointed out that you could use this 
therapy just as well by raising the foot of the 
bed. He also devised a combination of bags 
where you could release some of the mercury 
by letting in air, thus the circulation was not 
depleted as suddenly, and the patient could 
return home with the air colpeurynter in 
place, giving in addition an ambulatory form 
of treatment. 

This mercury bag then (1) relieved the 
pain by stretching the adhesions as shown in 
Fig. 11, having quite the similar effects as 
massage, which is used quite intensively in 
the European clinics; and is (2) better in 
numerous cases, being simpler, and is less 
dangerous, not producing the discomforts that 
massage sometimes causes in psychic pa- 
tients. We do not use massage in this clinic. 

So the mercury bag method of treatment is 
given a trial in all affections of the para- 
metrium as it causes inflammatory oedema to 
disappear, loosens structures up better, so 
that a more exact diagnosis can be made of 
adnexal masses. Careful use of the mercury 
bag can also be used in double pyosalpinx, 
using at first small amounts one-fourth to 
one-half pound, causing a marked decrease 
in the tenderness. This method is especially 
valuable in ironing out old scars running from 
cervix into parametrium. Lately we had such 
a case where the patient at her former de- 
livery had her cervix incised by the attending 
physician to hasten the delivery, leaving her 


with a definite band of scar tissue that was 
extremely tender on any manipulation; but 
which responded very nicely to the constant 
and equal pressure exerted by the 5 pounds of 
mercury. 

We have also a third class of retrodisplace- 
ment to consider; those due to new-growths of 
the uterus or adnexa; or those following child- 
birth as the result of a relaxed pelvic floor 
with some decensus and retrodisplacement; or 
due to subsequent subinvolution of the 
uterus and its supporting structures. In our 
table of cases are seen many instances of in- 
complete abortion, where a curettage with 
baking, hot douches, and possibly a ring, 
corrected the condition. In other cases ante- 
rior suspensions had to be done, generally by 
shortening the round ligaments by pulling 
them through the rectus muscle and sewing 
them together underneath the aponeurosis; 
or by the Venable operation. Where the 
perineal floor was relaxed a perineorrhaphy 
was done to give the proper support from 
below; and if the cervix needed repair this 
was done routinely. Whenever we could have 
the patient become pregnant again, she was 
closely watched to see that the growing uterus 
spontaneously corrected its position and then 
in her puerperal state every measure was used 
to keep the uterus forward — but if these 
measures did not suffice operative measures 
had to be resorted to. 

It is not within the scope of this paper to 
discuss the different operations for retro- 
versions; there were 131 papers written on 
this subject in 1913 alone. Operative gyne- 
cologic records show over a hundred detailed 
operations for the correction of retrodisplace- 
ment and Baldy states that the possible 
number of retrodisplacement operations per- 
formed in this country is limited only by the 
number of females in existence. 

We have treated 21 cases with dilatation, 
curettage and pessary; 16 cases with a 
supravaginal or complete hysterectomy; 38 
cases by anterior suspension operation — 
Gilliam-Crossen, Venable, Mann-Webster, 
Montogomery technique; this series of cases 
also including two instances where myomec- 
tomy for fibroid nodules was done; 7 cases 
with an interposition operation, and 1 case 
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with a perineorrhaphy, with later a pessary to 
correct the displacement. ‘Two cases of preg- 
nant uteri, retrodisplaced, corrected them- 
selves spontaneously as the uterus grew larger. 

For the choice of operations best suited to 
the case we followed Crossen’s (8) suggestions 
as closely as possible —as outlined in the 
May number of Journal of Missouri State 
Medical Association, 1916. As Dr. McCann 
(9) of London has shown, most of these cases 
fall under four heads: (1) treatment in the 
childbearing period —(a) when uterus is 
replaceable, (b) when uterus is fixed; (2) back- 
ward displacement after menopause; (3) 
backward displacement associated with uter- 
ine and ovarian tumors; (4) backward dis- 
placement of the gravid uterus. 

Attention should be called to Reynold’s 
(10) idea as an expedient for radical cure of 
the acquired type of retroversion occurring as 
a result of a fall or during puerperal relaxa- 
tion. He arranges the puerperium so that the 
supporting structures undergo a complete 
involution while the uterus is held in an ex- 
treme forward position; that is, on the tenth 
or fifteenth postpartum day when the uterus 
is too large to retrovert — the body is thrown 
into a strong anteversion by bimanual manip- 
ulation and a carefully fitted hard rubber 
pessary made to hold it there. Then very hot 
vaginal douches are given 15 or 20 minutes 
twice daily, causing a very rapid involution 
so that within a week the original pessary is 
generally too large and a second ring must be 
put in on the tenth or fourteenthday, changing 
to smaller ones as necessary until the uterus 
is little above normal size. Necessarily such 
practices must be done with asepsis and by 
those familiar with fitting pessaries to the 
individual cases. We have tried this method 
in the hospital and find it very satisfactory. 

When we see a retrodisplacement in a 
woman who has had no inflammatory condi- 
tion and who has not borne children we must 
consider the condition congenital, and the 
retroversion may be said to be the normal 
position of the uterus for that individual — 
so is usually symptomless and requires no 
treatment. Barbour and Watson (11) esti- 


mated one-fifth of the retrodisplacements as 
congenital. Sturmdorf (4) of the New York 


Polyclinic, by his application of the “lumbar 
index,’”’ estimates one-half of all cases of 
retroversion, complicated and uncomplicated, 
as congenital. He claims this index is the only 
pathognomonic factor that is constant, accur- 
ate, simple to apply, and which should con- 
stitute a routine part of every gynecological 
examination. This index is the distance in 
millimeters from the deepest point of the 
hollow between the dorsal and sacral con- 
vexity, to a ruler connecting these two points 
of the spine. This measurement in a large 
series of cases varied from 12 to 45 millimeters 
an excess of 45 millimeters, indicating a 
pathological lordosis — the kangaroo type of 
posture; an index of 30 millimeters, or less 
the gorilla type of posture in which is seen 
the congenital retroversions which may be 
positively predicted in nearly every case 
prior to its bimanual verification. The cause 
for this displacement is a congenital retro- 
version of the entire pelvis, with resulting 
compensatory dystopia of its contents; there 
is a flattening of the sacrovertebral angle, 
regularily evidenced by a _ corresponding 
obliteration of the normal lumbar curve, and 
the measure of its resultant approximation 
to the vertical estimating an index of 30 milli- 
meters, marks the extreme minimum com- 
patible with normal anteversion; from 25 
millimeters down, the existence of con- 
genital retroversion. He argues that every 
abnormal pelvic tilt must create a cor- 
respondingly abnormal uterine tilt, so that 
when there is an upward and backward rota- 
tion of the pelvis, the pubes and lower sacrum 
are elevated, the latter forming the posterior 
instead of the upper wall of the pelvic cavity 

-necessarily altering the mechanism of the 
sacro-uterine ligament, their horizontal pull 
holding the uterus back against the depressed 
sacrum. Likewise the intra-abdominal pres- 
sure is inadequately deflected throwing the 
intestinal coils against the anterior surface 
of the uterus, causing the retrodisplacement. 

Treatment of such cases must be on me- 
chanical and orthopedic principles. 

A uterus congenitally retroverted before 
conception will invariably resume its retro- 
verted position after delivery, when the 
demonstration of a minus index will reveal 
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the congenital nature of the displacement to 
the exoneration of the accoucheur. 

The following summary shows the duration 
of treatment and results obtained in 23 cases 
of simple retrodisplacements; 48 cases of 
acquired, as result of childbirth and new- 
growths; and 44 cases with inflammatory com- 
plications; 12 with salpingitis; 32 with cel- 
lulitis — as taken care of in the clinic. The 
summary includes the complaints, ages, 
pelvic findings, and treatment of some hun- 
dred cases in the hospital. 


Tables have been compiled of 103 hospital cases, 
stating the principal complaints, pelvic findings, 
treatment and age of the patients. One hundred 
and seventeen clinic cases were abstracted showing 
the length of time the patient complained, the type 
of retrodisplacement, treatment, duration of treat- 
ment, and the results. The length of time the pa- 
tient complained varied from one month to eight 
years. There were: 

Thirty-five cases of retrodisplacement due to in- 
flammatory cellulitis. 

Twelve cases due to the adhesions of a salpingitis. 

Forty-five cases acquired following childbirth. 

Two cases acquired on account of mechanical 
pressure exerted by new-growths such as ovarian 
cysts, fibroid nodules in anterior surface of uterus. 

Twenty-two cases of simple uncomplicated retro- 
displacements. 

The treatment used in the clinic was the glycerine 
tampon, mercury bag, reduction by Kustner’s maneu- 
ver, pessary until corpus would remain forward, or in 
many cases until the patient became pregnant. 

The quickest results were obtained in three or 
four weeks, that is reduction of the displacement 
after being treated that length of time with the 
tampon and mercury bag. 

The average length of time these clinic cases were 
treated was three to four months. If they did not 
respond to these palliative measures in six or seven 
months, they were referred to the hospital for the 
performance of more radical measures—some opera- 
tive interference. 

The most common symptoms of the cases seen 
in the hospital were pain in the lower abdomen, 
dysmenorrhoea, menorrhagia, backache, bearing- 
down pains, leucorrhoea, sterility, frequent abor- 
tions, constipation, sacral backache, metrorrhagia, 
pain in either of the lower quadrants of the abdo- 
men, and pain in the rectum, amenorrhaa. 

Associated pelvic findings besides the displace- 
ment were relaxation of pelvic floor, 


salpingo-oophoritis, chronic metritis, chronic poste- 
rior pelvic cellulitis, fibroid nodules in the corpus, 
laceration of the cervix, second and third degree 
perineal lacerations, ovarian cysts, marked endo- 
cervicitis with accompanying erosion, hemorrhoids 
incomplete abortions, prolapse of the uterus, 


chronic + 
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cystocele and rectocele, visceroptosis, rectovaginal 
fistula. 

Necessarily the choice of operations was governed 
by the findings. More anterior suspensions by 
shortening the round ligaments by the Gilliam- 
Crossen technique were performed than any one 
other procedure. When the patient had some adnexal 
involvement she was baked and douched until the 
displacement could be properly taken care of. 

When the uterus was.left, curettage was almost 
routinely employed to scrape away the thickened 
endometrium which usually showed a glandular 
hyperplasia. 

The age of the patient determined many times 
what was done with the adnexal pathology. If it 
was found that the blood supply would be too 
markedly interfered with to do any plastic work in 
the younger individual, and that both tubes and 
ovaries had to be removed at the time of the supra- 
vaginal or complete hysterectomy, the patient 
after her discharge from the hospital was asked to 
return to the clinic for the administration of corpus 
luteum which was given in 1 cubic centimeter doses 
intravenously two or three times a week. ‘This 
organotherapy generally controlled the accompany- 
ing symptoms of an artificial menopause. The ages 
of the patients varied from 21 to 58. The interposi- 
tion operation gave very pleasing results in the 
women past the childbearing age who had some 
cystocele or prolapse accompanying the retro- 
displacement (Wertheim, Watkins technique). 

Vaginal hysterectomy was performed in those 
cases where the patient had no history or findings of 
appendicitis or adnexal inflammatory disease, was 
past the childbearing period, or desired no more 
children. 

It might be worth adding that it was always 
routine to get the patient to sign an operating permit 
which we feel saved us perhaps several lawsuits. 
The form used was that suggested by Crossen: 

“T hereby give permission for the performance of 
the desired operation and any such additional work 
as found necessary at the time of operation.” 
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CARCINOMA OF THE STOMACH 


Report oF THREE CASES WITH No RECURRENCE FIVE YEARS AFTER OPERATION! 


By JOHN DOUGLAS, M.D., F.A.C.S., NEw York. 


Attending Surgeon Bellevue Hospital, Associate Surgeon, St. Lukes Hospital 


UCH of the recent literature on 
carcinoma of the stomach is devot- 
ed to the subject of early diagnosis, 

although W. J. Mayo has written: “‘It may 
be stated as an axiom that carcinoma of the 
stomach per se does not produce symptoms 
on which an early diagnosis can be based.” 

It is true that the precentage of cures can 
only increase when the surgeon has the 
opportunity of operating on early cases, and 
therefore, everything possible should be done 
to encourage early diagnosis, and especially 
prompt operation if the diagnosis of carcinoma 
seems a probable one. However, notwith- 
standing the brilliant statistics published by 
the Mayo clinic (38 per cent were shown 
to be well three years after operation, and 
26 per cent, five years after operation) 
and the reports of a few other surgeons, the 
attitude of the medical profession in general, 
as well as of the laity, is one of extreme 
pessimism. ‘This would appear to be fully 
justified when a clinician with the experience 
of Friedenwald states that of a series of 266 
of his own cases on whom operation was 
performed, not a single patient was living. 

If only such discouraging statistics gain 
currency, and if similar results are the exper- 
ience of most medical men, it would seem 
that surgery has little to offer as a prospect 
of cure under present conditions, and the phy- 
sician has little incentive to advise opera- 
tion. Therefore, it would appear that in 
addition to encouraging early diagnosis and 
prompt operation, it is necessary to combat 
this attitude of pessimism and indifference 
both in the medical profession as well as in 
their patients, by demonstrating that surgery 


can and does give encouragement in a con- , 


dition which, without operation, has a hun- 
dred per cent mortality. For this reason the 
following three cases are reported: 

Case 1. L. S., female, age 53, complained of 
stomach symptoms and loss of appetite for two 


years. She had epigastric distress after eating or on 
exertion, and frequent attacks of vomiting, but 
vomitus contained no blood or coffee ground 
material. She had no acute pain. She had noticed 
a mass in the abdomen for 18 months, and had lost 
37 pounds in weight. 

Physical examination demonstrated a mass 7 to 8 
centimeters in diameter, in the median line of the 
abdomen just above the level of the umbilicus. 
The tumor was movable, moving up and down with 
respiration. Gastric analysis showed absence of 
free hydrochloric acid. There was no lactic acid 
or blood present. Roentgenographic examination 
demonstrated a defect in the outline of the pyloric 
portion of the stomach, and a marked residue six 
hours after the bismuth meal. 

Operation, St. Luke’s Hospital, April 19, 1912. 
Carcinoma of the pylorus was found. Between 
one-half and one-third of the pyloric end of the 
stomach was resected by the Billroth II method. 
Convalescence was normal. 

Pathological report No. 7292: scirrhus carcinoma 
of the stomach. Duodenal lymph node not involved. 

A recent report, November 25, 1917, five years 
and seven months after operation, states that the 
patient is in good health, weight normal, diet 
practically unrestricted, no stomach symptoms, 

CASE 2. S.S., male, age 30, began to have “ water 
brash” and indigestion twenty months ago. Two 
months later he started to vomit ten or fifteen 
minutes after eating. Severe pains began about a 
year later. The pain was so severe that he could 
not sleep. It was relieved by vomiting, sometimes 
by eating. Occasionally eating would cause severe, 
sharp localized pain in the epigastrium. He had 
lost 28 pounds in weight. 

Physical examination showed no mass, or local- 
ized point of tenderness. Gastric analysis proved 
the absence of free hydrochloric acid. Roentgeno- 
graphic examination demonstrated an _ hour-glass 
stomach due to an ulcer on the lesser curvature 
near the pylorus. 

Operation, St. Luke’s Hospital, November 28, 
1912. A large callous ulcer of the lesser curvature 
had perforated, the perforation being closed by 
dense adhesions to the thinned out edge of the left 
lobe of the liver, which was so adherent that it could 
not be separated. The pyloric third of the stomach 
was resected by the Billroth II method, together 
with a wedge shaped piece of the edge of the liver 
forming the base of the ulcer. Convalescence was 
uneventful. 

Pathological report No. 7921: Ulcer of the 
stomach with carcinoma. No invasion of the liver. 


'Read Le‘ore Pergen County Medical Society, April 9, 1918, and the Hartford, Connecticut, Medical Society April 15, ro18. 
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Report, November 28, 1917, five years after 
operation. Patient in good health, no gastric 
symptoms, can eat anything. 

CASE 3. Female, age 71, gave a history of gastric 
disturbance, pain, and epigastric distress for 
several months, with progressive weakness and 
loss of flesh. Recently, vomiting had been so per- 
sistent that little nourishment was retained. 

Physical examination showed an indefinite mass 
in the epigastric region. No gastric analysis was 
made. Roentgenographic examination demonstrated 
a carcinoma of the pylorus with marked retention 
of the bismuth meal. 

Operation, St. Luke’s Hospital, September 12, 
1912. A carcinoma of the pylorus was found and 
about a third of the stomach was resected by 
the Billroth II method. The patient vomited small 
quantities of bile for several days after operation 
and there was some drainage from the wound; 
otherwise convalescence was normal. 

Pathological report, No. 7920: Carcinoma of the 
stomach. Nodes not involved. 

Report,.December 1, 1917, five years and three 
months after operation, states that patient is in 
fair health, although she is over 76 years of age. 
She has symptoms of arteriosclerosis, but no gastric 
disturbances or signs of recurrence. 


Beside the fact that these three patients 
have remained free from recurrence for a 
period of five years or more after operation, 
each of them presents one or more points of 
interest. 

Case 1 is of special interest because, not- 
withstanding the presence of a tumor of 
which the patient was herself conscious for 
eighteen months before operation, and al- 
though microscopical examination demon- 
strated scirrhus carcinoma, the tumor was 
not adherent to the surrounding parts, the 
operation was not technically difficult, and 
the lymphatic glands in the pyloric region, 
although enlarged, were not the seat of ma- 
lignant metastases. 

Case 2 presented several unusual conditions. 
First, the age of the patient, as thirty is a 
rather early age for the appearance of car- 
cinoma of the stomach. Second, the proof, 
both from the history and the pathological 
findings, of the development of carcinoma 
in the edge of a pre-existing ulcer. Third, 
the evidence of an old perforation which had 
been closed by adhesions to the liver, the 
capsule of which formed part of the new base 
of the ulcer. Fourth, the technical difficulty 
of the stomach resection, necessitating a 


resection of that part of the liver adherent 
to the base of the ulcer. 

The chief interest in Case 3 was the 
age of the patient, 71 years, and demonstrated 
that although the patient may be emaciated 
and weakened as a result of the pyloric 
obstruction, in the absence of metastases, 
age is not necessarily a contra-indication to 
a radical operation. — 

Having remained free of gastric symptoms 
for five years or more, it may reasonably be 
expected that there is a good prospect of 
permanent cure in these patients. They re- 
present the end-results in a small series of 
cases of carcinoma of the stomach, in only 
eleven of which an excision could be performed. 
Nine were pylorectomies with partial gastrec- 
tomies. Of these, two died, one with a com- 
plicating postoperative embolic gangrene of 
the leg. In one other case, I believe that a 
contributing cause of death was heat stroke, 
as the operation was performed on one of the 
hottest summer days, when the temperature 
was such that better judgment should 
have deferred any such extensive operation 
on a patient in poor general condition. 
Three patients lived for seventeen, thirteen, 
and six months respectively after operation, 
dying of recurrences, but all having gained in 
weight and improved in general condition 
and having been relieved of pain and vomit- 
ing for a considerable time after leaving the 
hospital. One patient, operated on eighteen 
months ago, was relieved of symptoms, 
and gained twenty-eight pounds in weight, 
but it is too early to foretell the ultimate 
result, although a recurrence is probable. 
In one case excision was performed without 
pylorectomy with a fatal result. In another 
patient a resection at the cardia ended fatally. 

Conclusions based on such a small series 
of cases would be of little value, but the fact 
that four cases out of eleven are alive, three 
of them without symptoms for five years, and 
one for fifteen months after operation, should 
do something to dispel some of the gloomy 
prognoses and encourage further effort. 

Progress in the improvement of the treat- 
ment of any disease makes its greatest ad- 
vance with increased knowledge of its etiology, 
and while the cause of cancer is still to be 
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discovered, if we knew the actual relation- 
ship of ulcer of the stomach to cancer of that 
organ, it would, perhaps, modify our thera- 
peutic procedure. It is generally conceded 
that ulcer is a factor in the etiology of gastric 
carcinoma, but to what degree, is a matter 
of the widest divergence of opinion. The 
evidence is exceedingly contradictory. On 
the one hand are the statistics of the large 
surgical clinics based on evidence derived 
from pathological examination of material 
removed at operation. On the other hand 
is the clinical evidence offered by many 
internists based on the absence of previous 
history of ulcer, and backed by the fact 
that postoperative histories show that after 
gastro-enterostomy for ulcer, cancer occurs 
in only 1 to 5.5 per cent (Kuttner 2 per cent, 
Kocher 3 per cent, Patterson 3 per cent, 
Gressot 2.3 per cent, Billeter less than 1 
per cent). 

The strongest evidence of the development 
of cancer from ulcer comes from the path- 
ological department of the Mayo Clinic, 
where, with the passage of time and increased 
experience, the belief seems to be increasing. 
Thus, Graham, in 1906, wrote that 15 per 
cent of all gastric cancers had an ulcer base; 
while in 1909, Wilson and MacCarty wrote 
that 71 per cent of gastric carcinoma showed 
sufficient gross and microscopical evidence of 
ulcer to warrant labeling them cancer devel- 
oping on previous ulcer; and finally in 1914, 
Wilson and McDowell wrote: “It seems 
probable from the clinical and pathological 
evidence of this series that gastric cancer 
rarely develops except at the site of a pre- 
vious ulcerative lesion of the mucosa.’’ 

Of course, the obvious answer to these 
conclusions by those who disagree with them 
is to point out the work of Bullock who has 
shown that under the influence of chronic 
irritation it is possible to produce lesions in 
epithelial structures which resemble malig- 
nant tissue microscopically; while a removal 
of the source of irritation is followed by a 
retrogression and disappearance of the sus- 
picious structures. 

The reports from other large surgical clinics, 
while not all showing so high a percentage as 
the Mayo Clinic, still show a far higher 


proportion than claimed by most internists. 
Thus, Robson, in 1904, stated that in 59.3 
per cent, gastric ulcer preceeded cancer. 
Moynihan, in 1909 reporting on one hundred 
cases of gastric cancer, states that approximate- 
ly two-thirds had a history of previous ulcer; 
Rodman, in 1908, 50 per cent. Payr, in 1910, 
stated that examination of specimens removed 
for chronic ulcer showed that 26 per cent 
showed either beginning, or moderately ad- 
vanced cancer formation. Kuttner, in 1910; 
wrote that 43.4 per cent of specimens removed 
with the operative diagnosis of chronic ulcer 
proved to be carcinoma on microscopic ex- 
amination. Pauchet, in 1917, wrote that in 80 
per cent of his gastric cancer cases, the cancer 
had developed on the basis of an ulcer, and 
the ulcer had seldom been recognized. 

The evidence, however, when based solely 
on the previous history of the patient, is 
far lower. As a rule, these figures are pub- 
lished by internists, or gastro enterologists. 
Thus, Friedenwald, in one thousand cases of 
cancer of the stomach, found only 23 per 
cent that gave a history of previous digestive 
trouble, and only 7.3 per cent in which the 
history could be interpreted to mean chronic 
gastric ulcer. Lockwood gives 7 per cent; 
Stockton, between 5 and 15 per cent; Lindsay, 
12.5 per cent, Einhorn, less than 5 per cent; 
and Boas says: ‘‘Such a metamorphosis 
is not to be numbered among the frequent 
occurrences.”’ At the same lime must be 
included the statistics of two surgeons, 
Kuttner, who in 1914, reporting on eleven 
hundred stomach cases treated in the previous 
seven years, two-thirds of which were cancer, 
found that but 15 per cent of the latter had 
preceding stomach symptoms, and of these 
he was unable to determine whether they 
were ulcer, gastritis, or achylia. Peck, in 
an analysis of 527 cases of gastric carcinoma, 
treated in several of the large New York 
hospitals in the five or six years previous to 
1917, found that only 1g per cent gave definite 
long histories of digestive disturbances sug- 
gestive of ulcer. 

There may be included here, the theory of 
several German pathologists, as Hauser, 
Gruber, and Aschoff, who advance the idea 
that the explanation of the pathological find- 
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ing of carcinomatous changes in the edge of 
a stomach ulcer, is rather that the carcinoma 
precedes the ulcer and causes it by plugging 
the nutritive vessels with subsequent necrosis 
and digestion of the carcinomatous tissue. 
That this pathological process may occur is 
demonstrated by a report in an article by 
Wilensky and Thalheimer in which exten- 
sive metastases of the regional lymph nodes 
were found apparently secondary to an ulcer, 
all evidence of carcinoma in the edges and 
base of which had disappeared. Their article 
is based on the microscopical examination of 
48 ulcerated lesions of the stomach including 
39 chronic ulcers, 7 ulcer-like carcinomatous 
lesions, one mixed lesion, and the above 
mentioned case of ulcer with regional carcino- 
matous lymph nodes. The most important 
finding in their examination was that 18.7 per 
cent of these ulcer-like lesions were found to 
be carcinomatous microscopically, although 
the fact that they were malignant could in 
no way be determined by gross examination, 
and as a result of their examination they 
believe that these ulcers were probably 
malignant from the start, and that necrosis 
and digestion of the carcinomatous tissue 
is responsible for the belief that cancer is 
frequently grafted on the ulcer base. This, 
in connection with the findings of Payr and 
Kuttner, is of great interest. 

Is there any way in which this wide differ- 
ence of individual opinion can be explained, 
and which theories are most probably correct? 

Every surgeon is familiar with the influence 
of irritation, ulceration, and precancerous 
changes in other parts of the body as an 
etiological factor in carcinoma formation; 
for example, the lip, tongue, cheek, abdominal 
wall, sigmoid, etc. Therefore, why is it not 
probable that an ulcerative process precedes 
the carcinoma of the stomach as well. 

One theory of the development of carcinoma, 
from an ulcerative process, is that in the 
course of healing some of the epithelial cells 
are cut off by the contracting connective 
scar tissue, and taking on a new process of 
growth, due to irritation or some unknown 
cause, these cells proliferate and develop 
carcinoma. It is in the edges, not the base of 
the chronic indurated ulcers, that this 


condition is found. If the destructive ulcera- 
tion prevents the inclusion of such cells, or if 
healing occurs without such inclusion, there 
is no reason why cancershould develop. There 
is also the theory that an abrasion with 
circulatory disturbance makes possible the 
implantation and subsequent growth of some 
living cause of the carcinomatous growth. 
Mayo is of the belief that the ingestion of 
hot fluids by civilized man is a probable 
explanation of the cause of gastric carcinoma. 

As to previous history, the severe pain 
of gastric ulcer is usually associated with 
hyperacidity. Frequently alkalies relieve the 
pain. We know that ulcer of the stomach may. 
exist without hyperacidity or hyperperistalsis. 
We know that the stomach wall can be incised 
and sutured without pain in the performance 
of gastrostomy or gastro-enterostomy after 
local anzsthesia of the abdominal wall. 
Is it not possible then, that a more or less 
passive ulcer of the stomach, if one may use 
such a term, may exist, without hyperacidity 
or much pain or other gastric symptoms in the 
absence of retention? If in the process of 
repair somewhere in the edge of the ulcer 
there is an inclusion of epithelial cells, 
or due to chronic irritation, or whatever the 
cause may be, carcinoma develops, then 
only, with the appearance of retention, more 
extensive ulceration, pain, vomiting, hamor- 
rhage, or the appearance of a mass, is the 
diagnosis made. That is to say, the absence 
of a long standing history of stomach trouble, 
is not proof that ulcer did not precede car- 
cinoma. 

Furthermore, the difficulty of a correct 
diagnosis of gastric ulcer in some cases, must 
be recognized. While in the majority of 
cases the history, physical signs, and labora- 
tory tests make a positive diagnosis possible, 
every surgeon with any considerable gastric 
experience, must have operated, after the 
most careful examination and confirmation 
of the diagnosis by the best of internists or 
gastro-enterologists, and still failed to find an 
ulcer, the symptoms having been caused by 
hyperacidity, pylorospasm, cholelithiasis, or 
other lesions. On the other hand, in patients 
giving a comparatively short history of gastric 
disorder, an ulcer of such size and induration 
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may be found that it is fair to assume that it 
has existed for a considerable time. Also 
while a previous history of gastric disturbance 
may be elicited in the majority of cases of 
perforated gastric ulcer, not infrequently the 
ulcer may proceed to perforation without 
causing sufficient pain or other gastric symp- 
toms to cause the patient to seek advice or 
medical treatment. Again an ulcer may exist, 
then heal, and a new ulcer or carcinoma 
develop at a different site. 

In a patient upon whom operation was per- 
formed about eighteen months ago, an 
extensive ulcerating carcinoma of the pylorus 
was found, the carcinoma cells infiltrating the 
liver substance, which was resected with the 
tumor. The history in the case dates back 
between three and four months, and was 
only one of indigestion, the patient stating 
that he never had any pain in the epigastrium. 
Previous to operation a tumor was easily 
palpable. Whether this carcinoma originated 
in a callous ulcer or from a papillo-adenoma, 
a second tumor of which variety was found in 
the resected portion of the stomach about 
two inches from the carcinoma, it is impossible 
to tell. It is, however, difficult to believe 
that this extensive process had only been 
developing for less than four months during 
which the symptoms of indigestion had been 
present. It is also of interest that the patient 
absolutely denies ever having suffered any 
pain. 

On the other hand I recently operated on 
a patient with an hour glass constriction of 
the stomach due to an ulcer of the lesser cur- 
vature, who showed no signs of carcinoma, 
although the symptoms of ulcer had been 
present at intervals for sixteen years, and the 
physician who had treated her states that 
she had symptoms of a small perforation 
sixteen years ago. This latter case merely 
demonstrates the long time an ulcer may have 
been present with periods of quiescence with- 
out becoming malignant. 

May not some of these facts furnish an 
explanation as to why the internist fails to 
elicit a previous history of gastric ulcer in a 
large number of his cases of carcinoma of 
the stomach, and if so, that the surgical 
statistics based on operative gross and 


microscopical examination of the specimens 
removed, are probably more nearly correct? 
Particularly so where the work of Wilson 
and MacCarty has enabled them to examine 
those early cases in which the cell prolifera- 
tion in the edge, not the base of the ulcer, 
is just beginning. 

The fact that such a small number of cases 
of carcinoma of the stomach occur after 
gastrojejunostomy for ulcer, offered as proof 
of the failure of malignant degeneration, is 
difficult to explain, but is not absolute proof. 
Cancer of the stomach and of the large 
intestine is common, of the small intestine, 
very rare, although postpyloric ulcer is more 
frequent than prepyloric ulcer. Of course, 
the stomach and intestinal contents remain 
longer in the stomach and large intestine 
than in the small intestine, and are less fluid, 
and therefore traumatism and irritation of 
the mucosa is more likely to occur. It is in 
those portions of the stomach and of the large 
intestine—the pylorus, rectum, and flexures 
of the colon—where trauma or ulceration is 
most frequent that cancer is most often 
found. Why, however, is carcinoma of the 
duodenum so very rare when ulcer is so 
common, or does carcinoma so rarely occur 
elsewhere in the small intestine? May it be 
that some secretion contained in the small 
intestine has a protective or inhibitory ac- 
tion on the cancer development, and that 
its entrance into the stomach after gastroje- 
junostomy also has an inhibitory influence on 
the promotion of a malignant degeneration of 
the gastric ulcer, for which the gastrojeju- 
nostomy was performed. This theory has 
been advanced by Gressot, and while con- 
sidered alone does not seem as probable as 
that carcinoma does not frequently follow 
ulcer, but considered with other evidence is 
not inconceivable, particularly when the 
Wilensky and Thalheimer case is consid- 
ered. 

As to the theories of Hauser, Gruber, and 
Aschoff that the ulcer is secondary to the 
cancer, while it is true that all carcinomata of 
the gastro-intestinal tract ulcerate, in an 
extensive cancer the evidence pathologically 
of its origin in an ulcer would largely be 
destroyed by the carcinomatous growth. 
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Moreover, their theory absolutely disregards 
those cases of old callous ulcer in which a 
malignant process is just beginning in the 
edge of the ulcer. As an illustration of this, 
Mathews reports a case in which a callous 
ulcer was excised by a pylorectomy. Patho- 
logical examination was made and a diag- 
nosis of callous ulcer reported. Subsequent 
examination of the glands removed demon- 
strated carcinoma and a later examination 
of sections cut from the edge of the ulcer 
showed beginning carcinoma in an area which 
although very small itself had already re- 
sulted in metastases in the lymph glands. 
Perhaps this and the theory of the preceding 
paragraph are answered by the sloughing and 
digestion of the growth as Wilensky and 
Thalheimer believe account for the findings 
in their studies. 

However, if this is accepted, how can we 
account for the small number of cases of 
cancer developing after gastro-enterostomy 
for ulcer, if such a large percentage of appar- 
ent ulcer as 18 per cent as shown by their 
series is really carcinoma, or 43 per cent of 
Kuttner’s series, or the 26 per cent of Payr’s 
series? One obvious explanation is that it is 
recognized by surgeons that gastro-enteros- 
tomy alone without excision is not curative of 
ulcers high on the lesser curvature, and pos- 
terior wall of the stomach and is therefore 
not done in these cases, but this does not 
account for the large number of carcinomata 
beginning on the lesser curvature near the 
pylorus. 

Coffey, in an admirable review of the 
subject of gastric and duodenal ulcer, states: 
“Tt seems that there is a heavy burden of 
proof on the advocates of the theory that 
cancer usually develops on an ulcer base 
to show that the precancerous ulcer was not 
really cancer from the start.’’ 

This is a fair statement, and it is acknowl- 
edged that the proof is difficult; but always 
remembering that the claim that a large per- 
centage of gastric carcinoma originated in 
ulcer, should not be interpreted to mean that 
a large percentage of ulcer cases necessarily 
develop cancer, it seems in review of the fore- 
going facts and theories certain conclusions 
are justifiable. 


CONCLUSIONS 

1. The conclusions reached by the pathol- 
ogists of the Mayo Clinic where probably 
more material from excisions of ulcers and 
early carcinoma are examined with the 
greatest care than anywhere in the world, 
should carry great conviction, even consid- 
ering the work of Bullock. 

2. The considerable but not tabulated 
reports of cancer in a small area of the edge 
of an old ulcer, is proof positive that the 
change does occur, confirming the above 
statement. 

3. The evidence that cancer develops from 
chronic irritation and ulcers in other loca- 
tions, adds probability that the same meta- 
morphosis occurs in the stomach. 

4. The agreement of those opposed to the 
theory of carcinomatous degeneration in a 
large percentage of ulcers that a previous 
ulcer history may be obtained in from 5 to 17 
per cent, together with the facts that diagno- 
sis is not always certain, and that ulcers may 
perforate without previous symptoms, and 
that a long ulcer history is not contrary proof, 
would seem at least to make it a fair presump- 
tion that ulcer preceded cancer in a larger 
percentage of cases than their figures indicated. 

5. The results after gastro-enterostomy are, 
it seems to me, the strongest presumptive 
evidence against carcinomatous degeneration 
of ulcers, but an explanation is not inconceiv- 
able, based on the rapid healing which usually 
occurs in ulcers near the pylorus after opera- 
tion, and the theory of a possible inhibition 
of cancer formation after gastro-enterostomy 
according to the previously mentioned theory 
of Gressot, on the possible digestion of the 
sloughing carcinoma, and remembering the 
claim that a large percentage of cancers 
originate in ulcers does not mean that a large 
percentage of ulcers necessarily become malig- 
nant. 

If these facts and theories then make it 
seem probable that ulcer precedes cancer in a 
fair proportion of cases, and that a consider- 
able number of cases cannot be differentiated 
either by history or gross examination, what 
practical bearing has it on the following facts 
which are not contested? (1.) The mortality 
without operation is 100 per cent. (2.) The 
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percentage of deaths from cancer of the 
stomach in the total death rate is one per cent. 
(3.) More than 30 per cent of all cancers occur 
in the stomach. (4.) Of late years the statistics 
at the large clinics show an operability of 38 
(Mayo) to 39 (Bloodgood) per cent of cases 
coming to the surgeon for operation. 

In addition to combating the idea that there 
is no hope of even a surgical cure of cancer of 
the stomach and of doing everything possible 
to make an early diagnosis of cancer, which is 
admittedly difficult there is, I believe, an 
obligation resting on both the internist and 
the surgeon. A patient with gastric symptoms 
which does not improve rapidly under treat- 
ment should have every means of diagnosis 
employed to determine the nature of the 
lesion present. If the diagnosis of ulcer of the 
stomach can be made and the symptoms 
cannot be soon cured by medical treatment, 
or if they recur after treatment operation is 
indicated. If the patient is over forty the 
probability of cancer is greater and there- 
fore in such patients a careful examination is 
imperative, and the X-ray is the greatest 
assistance in diagnosing these cases of cancer 
of the pylorus where operative treatment is 
most successful, and if such cases are referred 
for operation when the diagnosis is a probable 
and not a positive one, our operability 
statistics should be better than 38 or 39 per 
cent. In addition, unexplained secondary 
anemia in a patient over forty should have a 
careful roentgenographic examination of the 
gastro-intestinal tract. 

It also devolves upon the surgeon to realize 
that gastric ulcers are potentially cancer, and 
that a diagnosis macroscopically in the 
early stage of malignant development cannot 
be made, therefore, an old callous ulcer in a 
patient of the cancer age should, when possible, 


be excised. If small and not believed to be 
malignant, and only then, it may be destroyed 
by the cautery method, and a gastro-enteros- 
tomy done, or else a transgastric resection or 
pylorectomy performed whenever it seems 
even possible that carcinoma has begun at 
any point in the margin of the ulcer. Thal- 
heimer and Wilensky, after investigation 
of the subject, conclude that when the 
regional lymph nodes are not involved and 
there are no demonstrable metastases, in 
small carcinomata of the stomach situated 
elsewhere than at the pylorus, the malignant 
process is so limited in extent that local 
resection at a distance of 1 or 2 centimeters 
beyond the macroscopic limits of the tumor, 
will in the majority of instances remove the 
entire tumor. 

It has been argued that consistency in those 
who believe in the frequency of malignant 
development of ulcer should result in the re- 
section of all ulcers of the stomach, but the 
small percentage of malignancy developing 
after gastro-enterostomy would seem to show 
that resection is not necessary in all cases, if 
carcinoma has not already developed. 

If then, the etiological factor of ulcer as a 
cause of cancer, and the difficulty of differen- 
tiation macroscopically between callous ulcer 
and cancer even at operation, is borne in 
mind by both internist and surgeon, and 
the proper course pursued in respect to 
painstaking diagnosis in gastric cases, earlier 
operation recommended and radical procedure 
carried out when indicated, I believe 
that the operability of cases coming to 
the surgeon will be better than 38 to 39 per 
cent, our mortality will be still lower, and the 
percentage of final cures higher, while the 
total death rate from cancer of the stomach 
will be materially lessened. 

















DEPARTMENT OF TECHNIQUE 


A SIMPLE AND EXPEDITIOUS METHOD OF PERFORMING THE 
ABDOMINAL INCISION 


By P. BROOKE BLAND, M.D., PHILADELPHIA 


Assistant Professor of Gynecology, Jefferson Medical College; Gynecologist to St. Joseph’s Hospital 


IYNHE favorable comments of visiting phy- 
sicians upon the method we have employed 
during the last three years for opening the 

abdominal cavity have been so frequent that I 
feel justified in presenting an outline of the pro- 
cedure. We have not the temerity, however, to 
claim this as a new step in surgical technique, 
but we have never seen the method employed, 
nor have we been able to find it described in the 
literature. This operation was first performed 
in my presence by Professor E. E. Montgomery 
about three years ago and thereafter it was uti- 
lized exclusively by him in the clinics of St. Jo- 
seph’s and Jefferson hospitals. For a long time 
his associates failed to appreciate its merits and 
hesitated to adopt the method. 

The advantages we claim for the operation are 
that it is distinctly a time saver because it econ- 
omizes movement and effort on the part of the 
operator and therefore contributes to the safety 
and comfort of the one most concerned, the in- 
dividual operated upon. 





With the exception of the knife and the fingers 
of the surgeon, no instruments whatsoever take 
part in the incision. The tooth forceps, univer- 
sally used to pick up the aponeurosis and the tis- 
sue forceps or hemostats still routinely employed 
in picking Or raising up the peritoneum, have been 
entirely discarded. 


TECHNIQUE 

The operation is performed as follows: Two 
ordinary square gauze pads or sponges are doubled 
or folded upon themselves. One is interposed be- 
tween the fingers of the left hand of the surgeon 
and the skin of the patient on the left side, and 
the other is interposed between the right hand 
of the assistant and the skin of the patient on the 
right side. In this manner, the sterile gloved 
hands of the surgeon and his assistant at no time 
come in contact with the patient’s skin. With 
the gauze pads in the position mentioned, pres- 
sure is made downward and outward in order to 
render the skin tense. A free incision of desired 














Fig. 1. 


Fig. 1. Showing left hand of surgeon and right hand of 
assistant in position, with gauze pads interposed between 
hands and skin. 

Fig. 2. Skin, superficial fascia, fat, and aponeurosis 





Fig. 2. 
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Fig. 3. 


incised exposing muscle. Fingers of operator and assist- 
ant raising layers of abdominal wall. 

Fig. 3. Left rectus split in direction of fibers. 
of abdominal wall elevated. 


Layers 
Peritoneum being incised. 
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length is then made through the skin, superficial 
fascia and fat down to the aponeurosis. The fin- 
gers of the surgeon and his assistants then slide 
over the margin of the incision having the gauze 
pads still interposed between the skin of the pa- 
tient and the thumbs of the operator and his as- 
sistant. This precludes the possibility of the fin- 
gers coming in contact at any step of the opera- 
tion with the skin of the patient. The skin and 
superficial fascia and fat are now grasped between 
the thumbs and the fingers over the edge or mar- 
gin of the incision and lifted upward. Free inci- 
sion of the aponeurosis is made. The recti mus- 
cles may be separated in the median line or the 
right or left rectus may be split in the line of its 


AN OPERATION FOR THE CURE 


fibers according to the preference of the operator. 
When the separation of the muscle is accom- 
plished the fingers of the surgeon and his assist- 
ant slip underneath the separated fibers and raise 
the layers of the abdominal wall. This at the 
same time lifts and makes tense the peritoneum 
which can now be readily incised without any dan- 
ger of injuring the underlying structures. 

This method of opening the abdominal cavity 
is performed in the shortest possible time because 
it eliminates the use of numerous instruments 
and gives very rapid access to the organs within. 
Furthermore, we have used it now for more than 
three years and have had no instance of injury 
to any structure since its adoption. 


OF INCONTINENCE OF URINE 


By HUGH HAMPTOM YOUNG, M.D., F.A.C.S., BALTIMORE, MARYLAND 


James Buchanan Brady Urological Institute 


N 1908 I described a new operation for the 
cure of incontinence of urine (1) and reported 
one case which was operated on now ten 
years ago. The result in this case is so splendid 
and the operation so successful that I wish 
again to bring it to the attention of the surgical 
profession with further clinical reports. As 
pointed out in my original paper in 1908, there 
are a few scattered articles bearing on the cure of 
incontinence of urine to be found in the literature, 
but no successful procedure, particularly in the 
male, had ever been carried out or proposed. The 
method which I presented was, and is, so far as I 
have been able to discover, quite original. 
Since incontinence of urine comes from various 
causes, a very careful preliminary study is neces- 
sary in order to determine exactly the situation 
present, particularly in regard to the internal and 
external sphincters, as well as the condition of 
the posterior urethra and bladder. In the study, 
the ordinary cystoscope, the cysto-urethroscope, 
and the tubular endoscope are all quite necessary, 
and very careful neurological studies are desirable 
in order to rule out spinal cord lesions. In cases 
for which this operation is intended, both the 
internal and external sphincters are found dilated 
or impaired, and the operation is directed toward 
the plastic reformation of the injured sphincter 
and a restoration to normal tonic closure. The 
operation consists of two stages; first, a suprapubic 
attack upon the internal sphincter, and second, 


a perineal attack upon the external sphincter and 
triangular ligament. 


TECHNIQUE OF OPERATION 

Suprapubic Operation. With the patient in the 
Trendelenburg position, a generous incision is 
made in the median line so that an excellent 
exposure of the interior of the bladder is obtained. 
Examination shows the dilated internal prostatic 
orifice, and in both of my cases there was evidence 
of division of the vesical sphincter posteriorly, 
that is, a separation of the cut ends, covered with 
healed mucous membrane, but leaving a widely 
dilated internal orifice (Fig. 1). The trigone was 
also found divided, and separated almost com- 
pletely into two halves. 

The first step of the plastic operation consists 
of denuding the mucous membrane over the later- 
al and posterior aspects of the prostatic margin. 
This is done by means of a long toothed forceps, 
and curved scissors, and should extend into the 
posterior urethra and also include some of the 
vesical and trigonal mucous membrane, so as to 
leave wide muscular surfaces for approximation 
(Fig. 1 a). 

The suturing is the most difficult part of the 
procedure. It is necessary that the needle should 
penetrate deeply into the urethra in order to get 
firm approximation. With the ordinary needle- 
holder, such as I used in my first case, the opera- 
tion was accomplished, but with difficulty. In the 
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Fig. t. View of base of bladder showing dilated internal 
vesical sphincter. Insert A shows area denuded of mucous 
membrane, preparatory to suturing. 


second case a new needle-holder, which I have 
called the ‘‘boomerang”’ (Figs. 8 and g), on ac- 
count of its similarity of action, has been employ- 
ed very effectively. This instrument greatly 
facilitates the passing of stitches in deep narrow 
localities, and is especially useful because it 
causes the needle to penetrate in the direction of 
the shaft of the needle-holder rather than at 
right angles, as in the case of most other instru- 
ments. 

The first suture, of medium-sized chromic 
catgut, is placed posteriorly and, if the trigone has 
been divided, includes a part of this, as shown in 
Figures 2, 3, and 4. Subsequent sutures are 
placed in the same way, the operator being care- 
ful, as remarked above, to have the needle pene- 
trate deeply, and to draw together the urethral 
surfaces of the internal prostatic orifice. In using 
my “ boomerang ”’ needle-holder, as will be seen at 
once, one first penetrates deeply with the needle 
(Fig. 2), the point of which returns like a boomer- 
ang through the tissues toward the operator, who 
then hooks the suture in the eye of the needle 
with the fingers (Fig. 3) or with a special forceps. 
The operator then releases the pressure upon the 
handle, the spring inside of which pushes the inner 
rod backward, thus drawing the ‘boomerang”’ 





Fig. 2. Use of ‘‘boomerang’’ needle-holder, showing 
point of needle about to be inserted into tissues. 


needle, with the suture attached, through its 
track where it is grasped and tied (Fig. 4). 
Subsequent stitches are placed in the same way, 
usually starting on the left side from within the 
urethra out to the bladder, and finishing on the 
right side, penetrating from the bladder into the 
urethra, when the suture is picked up and drawn 
back through the track, thus completing the act. 
Figure 5 shows finished suture line. Usually four 
or five sutures are desirable in order to procure a 
large mass of tissue posterior to the small catheter 
which has been placed in the urethra, and which 
is allowed to remain for urinary drainage. Care 
should be taken not to draw the stitches too tight- 
ly. The catheter should be left in place, if possible, 
for about ten days. 

The vescial wound is then closed anteriorly with 
a continuous mattress suture, leaving a small 
space at the upper end for a medium-sized drain- 
age tube to emerge, which is fastened to the blad- 
der and also to the skin. The recti muscles and 
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Fig. 3. The needle has entered the tissues and returned, pointing toward the 


to carry the suture down to the needle with a special forceps.) 


skin are approximated with through-and-through 
silver wire sutures, leaving room for a small 
prevesical gauze drain at the lower angle of the 
wound. Continuous drainage is supplied by 
means of the Davis (2) vacuum bottle on the 
return of the patient to the ward, and suprapubic 
drainage is maintained for about a month (Fig. 6). 

Perineal operation. The patient is now placed 
in the lithotomy position upon the Halsted peri- 
neal board, the legs being well elevated so as to 
furnish an excellent exposure of the perineum. 
The incisions are made so as to excise as much as 
possible of the scar tissue present in the perineum. 
Usually a long oval incision is made and carried 
down toward the triangular ligament on each side, 
until the urethra is approached, the presence of 
the rubber catheter rendering identification easy. 


In the dissection in the region of the triangular 
ligament and external sphincter, care must be 
taken not to excise too much tissue as it is impor- 
tant to be able to draw together the muscular 
structures of this region. It is generally desirable 
to open the urethra and probably excise a small 
portion posteriorly, as it is usually dilated. The 
cicatricial tissue around the urethra should be 
excised as far as possible so as to obtain good 
muscle tissue for approximation, and it may be 
necessary to make parallel incisions, one or two 
centimeters distant from the urethra, in order to 
liberate external adhesions and free the tissues 
sufficiently for suturing, care being taken that 
important nerves and blood vessels are avoided. 

The closure of the urethra is then begun. As 4 
rule, continuous medium-sized chromic catgut is 




















Pe ee 











YOUNG: OPERATION FOR INCONTINENCE OF URINE 87 





Fig. 4. Needle has been pulled back by released spring 
in handle of instrument, drawing suture back through 
tissues. 


used, though occasionally interrupted sutures are 
preferable. After closing the urethra, a second 
line of sutures is placed so as to include the more 





Fig. 5. Suture line after completion of plastic operation 
upon internal sphincter. 


muscular structures, and often a third line of 
sutures is advisable for reinforcement and further 
approximation. The skin and _ subcutaneous 
tissues may be closed completely or with partial 
drainage at the upper or lower angle of the wound. 
The external sutures are unimportant, and in fact 
the skin may be left open for drainage. In some of 
these cases very little healthy muscle is found in 





Fig. 6. Davis vacuum apparatus for maintaining suprapubic drainage. The larger 
bottle, the air from which is exhausted with a laboratory filter pump every 48 hours, 
maintains a very slight but constant suction in the urine bottle, which keeps the 
bladder empty and the incision dry. 
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Fig. 7. 
recto-urethral fistula, as described by Drs. Hugh H. Young 
and Harvey B. Stone. The rectum and urethra have been 
separated, and the former dissected free and pulled down, 
showing a fistulous opening in each. This picture shows the 
sphincter ani temporarily divided, which procedure was not 
found necessary in the operation upon Case 2. 
the region of the triangular ligament and external 
sphincter, but it is a rather remarkable fact that, 
after being drawn together normal function of the 
external sphincter occurs, regardless of the poor 
prospects. 


POSTOPERATIVE TREATMENT 

As indicated above, the retained urethral 
catheter is kept in place, if possible, for eight or 
ten days. If pronounced urethritis occurs, it may 
be desirable to remove the catheter sooner. If 
infection of the perineal wound occurs, removal of 
external stitches so as to avoid concealed suppura- 
tion, is desirable and frequent careful cleansing of 
the wound should be maintained, and the vacuum 
bottle and accessories devised by Dr. E. G. Davis, 
as shown in Figure 6 is most helpful and satisfac- 
tory in maintaining a dry suprapubic incision. 

During the third week after the operation it is 
desirable to insert a small coudé catheter into the 


Stage in the operation for the radical cure of 


Fig. 8. Photograph of ‘“‘boomerang”’ needle-holder. 


bladder through the urethra to prevent closure 
of the wounds in the region of the external as well 
as of the internal sphincter. If the coudé catheter 
meets obstruction, a filiform and LeFort follower 
may be passed, care being taken not to use any 
force, so as to avoid tunneling the artificial 
posterior median: bar which has been temporarily 
produced by the internal sutures. Dilatation up to 
No. 22-F or 24-F is sufficient at first. Subsequent- 
ly, passage of filiforms and followers up to No. 28- 
F, every three or four days, is desirable so as to 
avoid stricture-formation. In one of my cases 
there was no attempt at stricture-formation and 
very little dilatation was necessary. 

The subsequent treatment consists in efforts on 
the part of the patient to educate and strengthen 
his sphincter system by voluntary exercises during 
urination (stopping urination several times during 
each act voluntarily so as to practice the sphincter 
musculature). 

CLINICAL RESULTS. 

Case 1. The patient, aged 38, had complete inconti- 
nence of urine night and day, following perineal urethrotomy, 
which had been performed one year previously on account 
of frequent urination and severe pain in the bladder. The 
operation had not relieved the pain and had produced in- 
continence. The prostate was not hypertrophied, a slight 
stricture was present at the bulbomembranous region, but 
filiforms and followers were easily passed. The bladder held 
325 cubic centimeters; no residual urine. The tubular 
urethroscope showed a dilated posterior urethra; verumon- 
tanum red and swollen. In the region of the external 
sphincter there was a long wide slit posteriorly, and there 
was no central point of closure, but the sides of the urethra 
were approximated loosely on each side, showing that 
the sphincter had been divided posteriorly. 

Operation was carried out on January 6, 1907, according 
to the technique previously described. The vesical orifice 
was found to be gaping, so that the index finger could be 
easily introduced, and it was evident that the sphincter 
had been divided posteriorly, and the mucous membrane 
had healed over the cut. Examination showed what seemed 
to be the end of the sphincter on each side. These were 
caught up with tenaculum forceps, the mucous membrane 
denuded posteriorly and laterally, and two catgut sutures 
placed so as to draw the muscles well together and reproduce 
a well-closed sphincter. In so doing a small artificial 
median bar was produced. A large mass of scar tissue was 
found in the perineum, extending from the cutaneous scar, 
which was quite broad, to the urethra itself, and from the 
posterior part of the bulb along the membranous urethra to 
the anterior portion of the prostatic urethra. Since the 
median incision through this scar tissue showed no evi- 
dence of muscle adjacent to the urethra, a considerable 
mass was therefore excised on each side, together with 
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A, Longitudinal section of ‘‘boomerang’’ needle-holder (with needle 


detached) showing spring in handle which is compressed by the hand to cause the 
point of the needle to penetrate into the tissues and return toward the operator, and 


which- when released draws the needle back through its tract. 


B, ¥ree needle; C, 


method of attachment of needle, which is held in place by means of a small clasp, 


shown opened in A. 


some urethral mucous membrane which was very redund- 
antand thick. At no place did the urethra come together 
as if there were sphincter surrounding it. This dissec- 
tion was carried well out on each side until healthy 
looking muscle was reached, it being necessary to go for 
a distance of about one centimeter. On the left side a 
definite sphincter-like mass was found. On the right it was 
not so definite, the fibers appearing longitudinal rather than 
circular. Healthy looking muscle was also obtained on each 
side well down toward the prostatic apex. The mucous 
membrane was drawn together with three sutures of catgut 
at wide intervals, muscular tissues were then brought to- 
gether with necessary sutures of catgut, care being taken. 
in the region of the membranous urethra, to obtain good 
muscle for approximation. Perineal drainage was provided 
by means of a small catheter which emerged from the an 
terior angle of the wound into the bulbous urethra. 
Convalescence. The patient, who was addicted to morphia 
required 19 to 25 grains daily, for almost a week. On the 
tenth day the perineal urethral drainage tube was removed, 
after which all urine passed through the suprapubic drain- 
age tube. On the eighteenth day the perineal wound was 
entirely healed, and the patient voided a small amount of 
urine through the urethra. February 9, 1907. Suprapubic 
tube removed. Patient voiding urine through the urethra 
without pain, no incontinence, stream small. February 14, 
1907. Suprapubic wound closed. Patient voiding through 
t!:e urethra without pain. February 25, 1907. Evidence of 
urethral stricture present. Filiform and followers passed, 
after which patient voided much more freely. May 17, 
1907. After dilatation on March 29, patient had slight 
incontinence for four days. He is now able to retain urine 
for six hours, voids freely, no pain, good stream, has taken 
no morphia for four weeks. Is discharged in good condition. 
June 25, 1907. Filiform and followers passed on account 
of slight stricture. Patient retains urine all night without 
voiding. There is no incontinence. Has taken no morphine. 
November 21, 1907. A letter states that the result is 
almost perfect. He voids urine only once at night, the 
stream is a little slow in starting, but urination is usually 
free. Heis cured of the drug habit. November 25,1916. “I 
have had no sounds passed during the past nine years. I can 
hold urine four hours, stream good, void urine more fre- 
quently at night, am in business and enjoy good health.” 
Case 2. C.C. aged 25, single, was first admitted Octo- 
ber 25, 1910, complaining of pain in the perineum. He had 
had gonorrhoea about eight years previously, and for one 
year had had symptoms of prostatic irritation and diminu- 
tion in sexual power. Examination showed prostatitis and 
verumontanitis, for which he received local treatment. 
Contrary to my advice he had a prostatectomy per- 


formed elsewhere, and returned to me a few months later 
complaining of greatly increased burning, and incontinence 
of urine. He said that an attempt had been made in 
Chicago to remove the prostate through the perineum, and 
that he had been very much worse since. There was almost 
continuous incontinence. The cystoscope showed that both 
the internal and external sphincters had been divided and 
had failed to close. Local treatment was given but failed 
to relieve the burning, and urethral dilatation and muscle 
exercises for the sphincters did not help the incontinence. 

The patient then left me again and returned to another 
surgeon, who operated again through the perineum, and 
when he came back he not only had incontinence and burn- 
ing, but also a recto-urethral fistula. 

April 9, 1914, Cystoscopic examination showed the in- 
ternal sphincter had been divided posteriorly. The veru- 
montanum was not seen. The connection with the rectum 
could not be made out. The internal sphincter was appar- 
ently wide open, anterior part showing as a sharp semi- 
lunar curve, almost like a septum; posterior portion irregu- 
lar and mucous membrane redundant. The external 
sphincter also failed to close, and when the patient was 
instructed to attempt to close his sphincters neither inter- 
nal or external sphincter became completely closed. 
Rectal examination showed a fistulous opening about 2 
centimeters within the anal margin. April 4, 1916, ureth- 
roscopy. No. 28-I’, urethroscope passed with ease into the 
bladder. Just in front of the vesical orifice the lateral lobes 
were a little more rounded than normal. The median por- 
tion was depressed, and it was evident that the internal 
sphincter had been injured posteriorly. The floor of the 
urethra was irregular, and as the urethroscope was drawn 
outward, urine continually escaped from the bladder. The 
utricle and ejaculatory ducts could not be found. The 
external sphincter was dilated, forming a vertical slit 
instead of a central figure. 

April 4, 1916, Cystoscopy. With the posterior cysto- 
urethroscope the internal sphincter was seen to be dilated. 
The lateral lobes were a little more rounded than normal. 
and the median portion much depressed; evidently con- 
siderable tissue absent in this region. When the instru- 
ment was withdrawn into the posterior urethra, the latter 
was found to be very irregular, with depressions along the 
floor, and the verumontanum could not be seen. There was 
a great deal of scar tissue present. A depression was seen 
in the anterior part of the posterior urethra, and another 
small opening just behind the external sphincter, one or 
both of which probably connected with the rectum. 

Patient still complained of constant incontinence, escape 
of urine into the rectum, and gas through the urethra, and 
a severe burning pain. 
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April 5, 1916. Operation. Young. (1) Suprapubic 
cystostomy. Plastic operation to repair dilated internal 
sphincter. (2) Perineal excision of scar tissue. Excision of 
cuff of rectum with rectum with rectal fistula. Closure of 
opening into posterior urethra. Excision of scar tissue 
posterior to external sphincter. Plastic operation to repair 
external sphincter. 

Suprapubic operation. The prostatic orifice was found to 
be widely dilated with loss of tissue posteriorly, and the 
scar extended backward in the shape of a shallow trough to 
the posterior line of the trigone, which had evidently been 
completely divided. 

The muscles of the trigone and median portion of the 
prostate were evidently widely separated, and the index 
finger could be inserted with ease into the posterior urethra. 
With scissors the orifice was denuded of mucous membrane 
posteriorly and on each side, leaving only a small portion 
anteriorly where the mucous membrane was retained. This 
excision was carried deep enough to remove most of the 
scar tissue. With the boomerang needle-holder, four 
sutures of fine chromic catgut were placed, beginning 
posteriorly. No urethral drain was provided. The repair 
sutures produced a distinct median bar which elevated the 
prostatic orifice considerably and left a very small opening 
into the posterior urethra. Suprapubic drainage was pro 
vided as usual. 

Perineal operation. A racquet-shaped incision was used, 
the posterior portion encircling the anus as in the operation 
for recto-urethral fistula, which has recently been reported 
by Dr. Harvey Stone and myself. The scar tissue in the 
perineum was excised until the urethra was reached, 
leaving a fairly large opening in the midline which extended 
back, and included the connection between the rectum and 
urethra. The sphincter ani was not divided, but was 
pushed backward while operating upon the urethra, and 
drawn forward while operating upon the rectum. The 
rectal cuff was freed on all sides from within the sphincter, 
which was well preserved, and the fistulous tract having 
been divided, the cuff was drawn downward until the 
fistula had been drawn beyond the skin level, where the cuff 
bearing the fistula was excised. Figure 7 shows the perineal 
dissection completed, the rectum and urethra separated, 
and a fistulous opening in each, the rectum having been 
freed and pulled down. Previous to this the urethra had 
been closed with five interrupted stitches of fine chromic 
catgut, and the perineal sphincter muscles had been drawn 
together with several stitches of chromic catgut, the 
anterior mucous membrane was then sutured to the skin as 





in the Whitehead operation and the perineal wound was 
partly closed, leaving a small area for drainage. 

Convalescence. .The patient made an uneventful recovery 
and was discharged from the hospital in 37 days. He was 
then able to retain urine for three or four hours, voided 
freely, and had absolutely no incontinence. No sounds, 
filiforms or followers were passed on the patient at any 
time after the operation. 

About two weeks later the patient returned and examina- 
tion showed continued improvement. He was able to re- 
tain urine five hours, had no incontinence, voided freely 
and without difficulty. 

May 17, to17. Patient returns for examination. He 
reports that he is able to retain urine six hours. Sometimes 
does not get up at all at night to urinate, occasionally once 
or twice, voids freely, good stream, no pain. Has had no 
incontinence since operation, and no evidence of rectal 
fistula. Still has slight burning pain in the prostatic region, 
and the urine is cloudy with some pus present. General 
health is excellent. 

Remark. The operation in this case, preceded as it was 
by two previous perineal operations, and complicated by 
the presence of recto-urethral fistula, is a splendid example 
of what can be accomplished by this plastic operation upon 
both the internal and external sphincter in the cure of 
long-standing incontinence. 


CONCLUSION 


It seems definitely shown by these two cases 
that incontinence of urine of long duration in 
which both internal and external sphincters have 
been destroyed by previous operative trauma, 
can be cured by plastic operations upon the in- 
ternal and external sphincters, and patients in 
this hopeless condition restored to health and 
usefulness. 
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A SIMPLE METHOD OF DRAINING THE BLADDER AFTER 
SUPRAPUBIC PROSTATECTOMY 


By E. DENEGRE MARTIN, M.D., F.A.C.S., NEw ORLEANS 


N the December, 1917, issue of SURGERY, 

GYNECOLOGY and Osstetrics, Norman H. 

Beal, of London, Ontario, describes a meth- 
od of draining the gall-bladder after supra- 
pubic operations. For years I used the iden- 
tical apparatus which was presented at the 
Atlanta meeting of the Southern Surgical and 
Gynecological Association in 1gco. A full de- 
scription of it will be found in the transactions 
of that meeting. More recently I have used a 
much simpler method which works on the same 
principle, but does away with the parapher- 
nalia necessary for the priming. All that is 
necessary is a large catheter, A, and a piece of 
rubber tubing, B, % inch in diameter, long 
enough to reach from the fundus of the bladder 
to a point one inch above the skin. Several 
small holes are cut in the tube near the end to 
be placed in the bladder, C, and one at the level 
of the skin, D, large enough to insert the cath- 
eter snugly so that the urine will not escape. 
The catheter is pulled through this opening to 
about % inch from the bottom of the large 
tube, /, the tube is introduced into the bladder 
and the wound closed tightly around it. As soon 
as the urine rises in the tube above the point 


where the catheter is inserted, D, it will prime 
the catheter and empty the bladder. It is simple 
and most effective. This apparatus, like others 
of its kind, needs intelligent handling. In flush- 
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ing the bladder the fluid is sent through the 
catheter and flushes the large tube, cleansing 
the bladder at the same time. This drain is used 
until the urine is free of blood-clots and ne- 
crotic tissue. When removed a pezzer cath- 
eter is inserted and kept in the bladder as long 
as necessary. 
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A CRITIQUE OF NEW BOOKS -IN SURGERY 


N the past there has been much to say regarding 

extensive systems presenting surgical or medical 
topics. The chief disadvantage to such works has 
been that the volumes are bulky and an almost end- 
less amount of time is consumed in preparing an 
edition for the press, with the result that when 
finished a considerable amount of material has be- 
come antiquated and at the best the work is in- 
complete. Revisions were infrequent and due to 
expense entailed resales were few. No doubt there 
is a field that can be covered only by systems. The 
apparent solution of the problem is found in the new 
and novel work by the Oxford Press, volume 1 of 
which has been received.! The publishers have un- 
dertaken a great task and apparently have suc- 
ceeded. This system is to consist of five volumes 
and is a complete revision of the Burghard System 
of Operaiive Surgery, bound in loose leaf form. It 
is the plan of the Oxford Press to supply quarterly 
supplements which can be inserted by the owner of 
the treatise. The pages to be replaced can be re- 
moved and the new pages supplied inserted. In 
this manner the publishers intend to keep the 
system revised to date and keep all material fresh. 
In due course of time many of the present chapters 
will be entirely replaced and the system will keep 
pace with the progress in surgery. 

The revision shows the hand of the American 
editor. There is scarcely a chapter which hag not 
seen a radical change, unless it is the one on amputa- 
tions. Many new topics have heen added and new 
illustrations procured. American methods have 
been introduced and the system now has the unique 
position of containing the best of the English and 
American technique. There has been considerable 
rearrangement of the text, and some material found 
in volume 1 of the former edition will appear revised 
in other volumes. The chapter on functional treat- 
ment of fractures, diseases and injuries to joints, 
has been placed at the close of volume I and should 
not be understood to represent the treatment of 
fractures and joint pathology. Much space will be 
devoted to these subjects in another volume. 

The publishers should be congratulated on the 
unique binding. The volume appears as a hand- 
some work bound in durable cloth with rounded 
back, not in any way resembling the usual loose 
leaf book. The arrangement for inserting new pages 

!Oxrorp Loosre-Lear SurGERY. By various authors. Edited by 
F. F. Burghard, M.S. (Lond.), F.R.C.S. (Eng.), Colonel A.M.S., and 


Allen B. Kanavel, A.B., M.D., F.A.C.S., Colonel, M.C., U.S.A. New 
York: Oxford University Press (American Branch), 1918. 


is very simple. The new volume appears closely 
bound but as one uses the book the binding loosens 
up and the bock opens as easily as with the or- 
dinary binding. 

Now that the war is over much new literature will 
find its way into journals. Much that is new in 
technique will be revealed, many statistics and 
experiments will be tabulated. It would be impos- 
sible to have any extensive system under the old 
form which could incorporate all. With the loose 
leaf form, quarterly supplements which are up-to- 
date can be supplied to replace, revise, or supple- 
ment the text. In this manner the Oxford System 
can be kept fresh, clean, to date. The work speaks 
well for the American editor. 5. a. We 


VERY surgeon has been obliged to seek advice 
~ and consultation and how often has he been dis- 
appointed when he has been unable to obtain the 
help he so desired. This applies especially to the 
surgeon located in communities distant from the 
large medical centers, the consultant in these cases 
being works supposed to give complete information 
on the subject in question. Monographs which are 
exhaustive, and how few are exhaustive, are the 
solution of the problem. The work of Frazier? 
occupies a unique place in the surgical literature. 
The author states in the preface that “it has been 
my purpose to deal with the subject so compre- 
hensively that it will not be necessary for the 
reader to consult collateral works.’”’ He has most 
assuredly accomplished his purpose. Every phase 
of the embryology, anatomy, physiology, pathology, 
and surgery of the spine and spinal cord, has been 
presented in detail. In no field of surgery is concise 
knowledge and information more valuable or neces 
sary than in that of diseases and injuries of the spine 
and spinal cord. Many of the facts are so complex 
that it is beyond the mental scope of man to retain 
them, and a monograph which contains these in full 
and accurate form, is surely valuable. Neurological 
cases are notorious for their mysterious manifesta- 
tions and ever changing characteristics. This is the 
realm of speculation, speculation with thought and 
wisdom, the latter obtained by close observation 
and the help derived from the experiences of the 
masters. The author by his endless efforts, his keen 
desire for knowledge and his untiring enthusiasm 
for neurological surgery has placed before the 

2 SURGERY OF THE SPINE AND SPINAL Corp. By Charles H. Frazier, 


M.D., Sc.D. With the collaboration of Alfred Reginald Allen, M.D. 
New York and London: D. Appleton & Co, 1918. 
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profession of the world a landmark in the surgical 
literature. There is no monograph before the 
profession today known to the reviewer which 
specifically treats a topic so thoroughly and with 
such striking accuracy. One might conscientiously 
prophesy that many years will elapse before it will 
be replaced or supplanted. 7. a We 


OLUME II of the system of urology edited by 

Cabot! referred to ina previous issue comes well up 
to the standard adopted in volume 1. This volume 
is devoted to the bladder, the ureter, and the 
kidney. It is pleasing to note that phenomena con- 
cerning the urinary act are discussed and some in- 
formation ventured regarding the mechanism. 
The chapter devoted to functional tests of the 
kidney is excellently written and will afford a most 
valuable asset to any man even though he be a 
general practitioner, an internist, or a general 
surgeon. No organ plays a more important rdéle 
than the kidney and to have means at hand to 
determine its functional activity is surely valuable. 
The frequency of confusion in the diagnosis of 
acute or subacute abdominal conditions, impresses 
one with the necessity of close observation to all 
organs lying within or adjacent to the peritoneal 
cavity. How often is an innocent appendix re- 
moved when the patient is suffering from urethral 
calculus or pyelitis. It behooves every medical man 
to avail himself of information which will enable 
him if possible to avoid such, we might say gross, 
errors. Every practitioner must know urology to a 
certain extent in order that he may call upon the 
urologist for that assistance which may mean the 
health or even life of the patient. The work can 
truly be called the urologist’s test and the prac- 
titioner’s professional aid. 5.4. 8. 


THE rapidly terminating great war has been a 

tremendous stimulus to the profession to ad- 
vance the sciences of medicine. No sooner was the 
first campaign well under way than the surgeons 
of France, Belgium, and England, as well as those 
of the enemy, were confronted with almost un- 
surmountable obstacles. Due to the multitude of 
injuries, practically all infected, many extensive and 
mutilating due to high explosives, it was at once 
realized that much had to be done to cope with such 
a catastrophe. Immediately the surgeon put his 
shoulder to the wheel. The untiring efforts of these 
undecorated heroes bore fruit. Many theories were 
put into practice; some were good, others did not 
come up to the expectations of the instigator. Soon 
there began to appear articles and papers giving 
the results in the various fields of study and ex- 
periences. All were intensely interesting as they 
told the story of gruesome destruction and of the 
conquering effort. It is an almost endless task to be 
able to obtain all the interesting documents as 
many appeared only in the French, Belgian, Italian, 

1 Mopern Uroxocy. In original contributions by American authors. 


vol. ii. Edited by Hugh Cabot, M.D., F.A.C.S. Philadelphia and New 
York: Lea & Febiger, 1918. 


and English journals and were never translated. 
This brings me to the little volume? which was in- 
tended for the medical officer, to supply him with 
brief abstracts of the important war topics of the 
day. It consists of abstracts of articles, dealing with 
war surgery taken from the French, English, Italian, 
Belgian, and early German journals. Several articles 
are practically complete as they did not permit of 
much condensation. 

The subject matter is divided into sections, de- 
voted to general topics, wound infection and 
treatment, tetanus, gas gangrene, abdomen, chest, 
cardiovascular surgery, joints, fractures, burns, 
anesthesia in warfare, trench foot, foreign bodies, 
peripheral nerve injuries, and jaws and face. It is 
the reviewer’s impression that most of these abstracts 
are taken in toto from the INTERNATIONAL ABSTRACT 
OF SURGERY, and consequently the readers of this 
journal have probably read the greater part of this 
volume. Owing to the necessity for the civil ap- 
plication of many of the procedures adopted in 
warfare every surgeon should acquaint himself 
with what has been done abroad and in no way can , 
he so easily procure the ready information as in this 
little volume. 3. ie We 


“THE volume® represents the highest develop- 

ment of the monographic type of bookmaking. 
The time is rapidly arriving, if it has not already 
arrived, when even the general worker in medicine 
and surgery will be obliged to rely more strongly on 
special monographs than on general textbooks. 
Of the monographs already published, none merit 
a more definitely fixed position in the library of the 
student and practitioner than the special volumes 
that Cushing has gotten out. 

A very brief abstract outlining the material 
considered in this work will be found in the INTER- 
NATIONAL ABSTRACT OF SURGERY this month, p. 39. 

c. B. 


“CUSPENSION in the Treatment of Fractures,” 
~' by P. Desfosses and Charles-Roberi.‘ is one 
of the Horizon Series of monographs devoted to 
war medicine and surgery published by Masson et 
Cie during the present year. A preface by Pierre 
Duval, surgical consultant in the French medical 
service, adds weight to the undoubted excellence 
of the monograph. 

There had been up to the time of its publication 
no complete description in French of the methods 
of continuous suspension and extension in the 
treatment of fractures accompanying war injuries, 
but Robert had made use of this method for a year 
in the service of Auto-chir (surgical ambulance) 


2 ApsTRACTS OF WAR SurGery. An Abstract of the War Literature 
of General Surgery that has been published since the declaration of war 
in 1914. Prepared by the Division of Surgery, Surgeon General's 
Office. St. Louis: C. V. Mosby Company, 1918. 

3 Tumors Or THE NeRvUS ACUSTICUS AND THE SYNDROME OF THE 
CEREBELLOPONTILE ANGLE. By Harvey Cushing, M.D. Philadelphia 
and London: W. B. Saunders Company, 1917. 

4LA SUSPENSION DANS LE TRAITEMENT DES FRACTURES. 
fosses and Charles-Robert. Paris: Masson et Cie, ro18. 


By Des- 
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No. 21, and was a direct pupil of Major Sinclair, 
R.A.M.C., the general organizer of this treatment 
in the British army. 

While the greater part of the book is a description 
of methods and appliances which have been in well 
known use in hospitals on the western front, it is 
only fair to say that the description is remarkably 
well done, with a wealth of detail and illustration 
which serve to make every stage of the technique 
perfectly clear. All the recognized types of splints 
applicable to this method, and the various forms of 
suspension apparatus — Blake, Balkan, Sinclair 
frames — are treated in a concise and at the same 
time comprehensive way, reviewing all possible 
combinations necessitated by the site and nature of 
the fracture. 

Total suspension of the patient in high fractures 
of the thigh or in resections of the hip-joint, as car- 
ried out by Robert in the Auto-chir, and the organ- 
ization of a special fracture service for general treat- 
ment by suspension are new developments as is also 
radioscopic examination of the patient in his own 


bed, allowing frequent correction of the position of 
the bone fragments under the eye of the surgeon. 

Duval agrees with the authors in preferring the 
Thomas splint to other types both as a means of 
primary immobilization and as an excellent and 
practical apparatus throughout the course of 
treatment. He aptly says: ‘‘Henceforth no more 
straw, spring rollers, ramrods, broomsticks or 
guttering to immobilize the wounded limb in the 
regimental formations or ambulances. All these 
ought to be eliminated and remain in our memory 
only as an unhappy recollection of their hitherto 
regular use. The book of Desfosses and 
Robert” he concludes, ‘“‘born of a very large ex- 
perience in the army, ought to be the constant guide 
of all those who, at the front, are charged with the 
reception and evacuation of fracture cases, of all 
those who want to use in the treatment of fractures 
the excellent method of suspension, combined with 
continuous extension.” 

It is hoped that a translation of the monograph 
into English will soon be forthcoming. H. G. W. 
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DOCKET OF THE REGENTS AND OTHER NOTES 


PROPOSAL FOR MEMBERSHIP IN 
COLLEGE 


ITH world peace in sight and the 

probable early return of about one- 

third of the Fellows of the College 
from military service to private practice, 
the Regents of the College have prepared a 
docket in order to consider lines of progress for 
the College during the coming year. This docket 
which will be acted upon at an early date is of 
interest to the entire medical profession. Two 
characteristics of it stand out: First, every 
proposal in it carries a direct aim to better the 
practical life of Canada and the United States as 
well as to advance the scientific, economic, and 
ethical standards of the profession; second, a 
wholesome readiness evidently exists on the part 
of the College to co-operate with other medical 
organizations and agencies which make for 
similar aims. Probably the most important 
proposal in the docket is one looking to member- 
ship in the College. The fact that the College 
has on file about 9,000 applications-for Fellowship 
undoubtedly has a bearing in this matter. The 
object of the provision for membership is briefly 
stated as follows: 

First, the encouragement of more thorough 
training in surgery and of higher standards of 
practice among younger men, most of whom 
will eventually become Fellows of the College. 
Second, extension of the direct influence of 
College to surgeons in the making—at a time 
when most of these men are not eligible to Fellow- 
ship and at a time when they will derive the 
greatest benefit from the influence of the College. 
Third, advisability of advancing the standard of 
efficiency for admission to Fellowship in the 
College without lessening its influence by a 
resultant tendency toward exclusiveness. 

In this connection these figures are pertinent: 
Population in England and Wales, 40,000,000; 
number of doctors, 35,000; Fellows in Royal 
College of Surgeons, 1,581; members in Royal 
College of Surgeons, 16,040. Population in 
Canada and United States, 110,000,000; number 
of doctors, 159,444; Fellows in American College 
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of Surgeons, 3,941; members in American Col- 
lege of Surgeons, none. 

Chief points suggested in consideration of the 
provision for members are graduation from a 
creditable medical school and service as an 
interne for at least one year; moral and ethical 
fitness as required for admission to Fellowship, 
same to be approved by the respective provincial 
and state credentials committees; approval of 
candidates for admission to Fellowship by ex- 
amination to entitle candidates to membership 
in the College. 


HospitaL SERVICE BUREAU 

The work of the College during the past year 
among hospitals, and the hearty co-operation of 
the hospitals in this work, bring now the forcible 
proposal that the College establish a hospital 
service bureau. The object of this bureau is to 
give assistance to individual hospitals upon re- 
quest, covering the sum of things which make for 
hospital efficiency. For example, the service of 
the bureau would co-operate with hospitals upon 
such sub‘ects as right standards of training, 
faithfulness to duty, and character requisite for 
the privilege of practice in hospitals; plans for 
new hospitals, reconstructions, and additions; 
equipment and upkeep of hospitals; organization 
of the hospital board and of the staff; study of 
sources of hospital income; adjustment of hospital 
service to needs in community; cost accounting 
and business methods; adaptation of case records 
and of laboratories to needs of hospitals; en- 
couragement of research and of helpful analyses of 
clinical work in the hospital. 


IN NEW YORK 
States, it was considered by the Regents 
New York for the week beginning October 21. 


HONORARY FELLOWSHIPS CONFERRED 
ECAUSE of the prevalence of influenza 
throughout Canada and the United 

imperative, on October 12, to cancel all of the 

meetings of the College scheduled to be held in 

These meetings included the Clinical Congress, 

the Convocation, and the hospital conference. 
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In the meantime, the surgeons from England, 
France, and Italy who accepted invitations of the 
College to take part in the Clinical Congress 
week had sailed for New York. They arrived in 
New York on October 19. These surgeons were: 

Sir Thomas Myles, C. B., Dublin, Honorary 
Surgeon to His Majesty King George; Consulting 
Surgeon, Irish Command; Member Board of 
Consultants, British War Office; and Senior 
Surgeon, Richmond Hospital, Dublin. 

Lieutenant Colonel Raffaele Bastianelli, Italian 
Army Medical Corps, Rome; Surgeon-in-Chief, 
First Pavilion, Hospital Policlinico Umberto 1; 
Associate Professor of Clinical Surgery, Royal 
University. 

Major Pierre Duval, French Army Medical 
Corps; Consulting Surgeon to Seventh Army; 
Honorary Professor, Faculty of Medicine, Paris. 

Colonel George Ernest Gask, D. S. O., London; 
Consulting Surgeon, British Expeditionary 
Forces; Joint Lecturer on Surgery, St. Barthol- 
omew’s Hospital, University of London; Surgeon 
in Charge of Out-Patients, St. Bartholomew’s 
Hospital. 

Major George Grey Turner, Royal Army 
Medical Corps, Newcastle-on-Tyne, England; 
Honorary Assistant Surgeon, Royal Infirmary, 
Newcastle-on-Tyne; Lecturer on Surgery, Uni- 
versity of Durham. 

Major Adrien L. P. 
Medical Corps. 

Major Henry Beclére, French Army Medical 
Corps. 

Lieutenant Colonel George E. Brewer of New 
York, at the time in service in France, came with 
these guests of the College as the official repre- 
sentative of the medical corps with the American 
Expeditionary Forces. 

In order that the value of the messages which 
these visitors brought from the allied lines at the 
front might not be lost as a result of the can- 
celled meetings, the College arranged promptly 
to have these men visit as many of the surgical 
centers in this country as their brief stay would 
permit. These visits included Washington, where 
the visitors were greeted by President Woodrow 
Wilson; Camp Greenleaf, Georgia; Minneapolis; 
Rochester; Chicago; Pittsburgh; Philadelphia; 
and New York. . 

On the evening of November 6 at a dinner 
arranged by the Fellows of New York City, 
through Dr. J. Bentley Squier, honorary fellow- 


Piollet, French Army 


ships were conferred upon Surgeon General 
Merritte W. Ireland, United States Army; Sir 
Thomas Myles, C. B.; Lieutenant Colonel 
Raffaele Bastianelli; Major Pierre Duval; Colonel 
George Ernest Gask, D. S.O.; and Major George 
Grey Turner. The honorary fellowships were 
conferred by Colonel William J. Mayo, President 
of the College. Dr. George David Stewart was 
toast-master of the occasion. 


CANADIAN FELLOWS EXPRESS THEIR 
EQUATION 
Y/YNHE surgeons of the combined surgical 
section of the Ontario Medical association 
and of the Canadian Medical association 
which met at Hamilton, Ontario, in September, 
took action of vital significance to the medical 
profession and to the welfare of life in Canada. 
The section as stated passed unanimously the 
following resolutions: 

Be it Resolved, that we the Surgical Section 
of the combined meeting of the Ontario Medical 
association and the Canadian Medical association 
desire to go on record as approving the efforts 
being made by the American Coilege of Surgeons 
to improve the status of surgical practice in our 
hospitals that the right to attempt major 
surgery should be restricted to those who are 
recognized as having scientific training, experi- 
ence, sound judgment, and honesty of purpose 

that examinations for diagnosis and for 
treatment should be much more closely associated 
with clinical laboratories than they are at 
present. = 

Be it Resolved, That copies of the above resolu- 
tion be sent to the American College of Surgeons; 
to the Commissioner dealing with the medical 
matters in the Province of Ontario; to the uni- 
versities teaching medicine in Canada; and to the 
Dominion Medical Council and the licensing 
bodies in Canada. 


MILITARY SERVICE OF CANADIAN 
FELLOWS 


“HE directory of the College for 1918-1919 
will designate the military service of the 


Fellows. In this connection an _ inspiring 
fact comes from Canada. Of the 176 Canadian 
Fellows 126, or 71.6 per cent, of them have 
within the past four years been in the military 
service of their government. 








